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FIRST PART. 

ORIGINAL ARTICLES 


Cattle Brewing in the Argentine Reptile at the Present Day 

hy 

Oaktano Mahtixou 

of Zm^fCkny, fitraioT u) tkt /tutUrhnuai instituU of thf Atincui^vral 
(tfui ytIttitMry Fat uity of tk( Xattottaf t fiiytruti <-/ BufW^s /tires. 


Ntmukks of cattm:. — Tho i</>h ctTistbi showetl there were 124 336 
atUe in the Argentine. Liiter, the nuinfxT of hea<l <>f cattle was calculated 
•jv iiicins of the available statistical data : this showed that, in 1013, thert* 
,\\o 30 job 447 atiinials. The results of the last census, which should ap- 
H.;ir shortly, are awaitwl with interest ; it will then Ik* }K>ssiJ>leto jiid^e 
vluther, as has lK*en asst*rte‘d. the stfxk of cattle has been notably rt-tlnceti 
)y mortalily d:se to years of drought. ri<sHls. epirleniics, and, alxive all. In the 
hinyhter of an exet'ssive miinlxr <»f m calf cows and of animals intended 
<1 t xjK>rt.dion. 

HisTcnuCA!, DATA. It is <|U<st ionable whether tliere still exists a 
imi’ed nntnfxr r»f “ j^re Columbian " horses (1) (i. e. iior-es existin.i; in the 
erntry lx fore tlie discovery of America by Cuia Min s), which may havi 
Iraii'niitted their characters to certain auiin;ds of the " crKilla (Crtt<Ie) 
t*rio! Tliefe iv n<) ground f<ir an\ such >np]K».sUii*n with recard to the 
eri.-ijjts ' eatilc. It is. indeed, ceiiain that there Were mi cattle in America 
wiien it w.is divs*ver»d, and that the Ari;eiitine e.rttU are tUseaiideTi from 
tilt- Amhdousian lireul iintKniid by tiu S]Mniards at the Ix^innin^ of 
tl'eir eun(|nest. Thcc.dtle, like the horst s, alloweii to run wild, found ii- 
die ]i.i!!i]»as corn! i lions ccru ralh' favourable to their multiplication, increxscti 
.mil filled the counti' , t>n the oilur hand, tlseir incri’ase' was 
fieij,.,U(d by the Sjianish laws which, h r a loiiiT tWnc, hindered <‘r evei^ 
I’narnird eoinjiletcly. the fat* exjvortation of tliese animals and their 

o SCO iij fuiM’ liir, p Snj. the’ ;i!tielc by the cime' antlh't <Hi ci. !«j Xo 

‘tf , M, fitpuhlte (U she present ila\. 
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proiluctij. so that, owing to the smallness of the population, it was unU 
possible to use them to a limited extent. 

With time, the "criolla" race acquired distinct characters and. above aji 
a distinct development according to the environmental conditions in wfiiei. 
it found itself in the different districts of the country, temperate or sub-triJ! 
•cal, flat or mountainous. In any case it may be said, generally speakijij 
that it excelled neither in the production of meat nor in that of milk, be 
at times onl5^ in capacity for work. 

The characteristics of the ‘‘criolbs " cattle may be summarised 
follows : 


Anitruils sjnwmetrical or otherwise, late i» coming to maturity. Ample bone ; hcatl 
small; forehead broad, horns usually lyre-shape<1, long, not very thick. The neck is 
with well-marked clewLip. Upper jUne of trunk cur\'ed; croup short, obll(iue, angular; 
long, inserted fairly high and ending in a thick switch. Barrel well developed. 
the upper parts of the limbs slightly developed. Coat, light or dark fawn with patchy r 
colour. Muzsle, dark. 

So long as local demands and requirements Were limited, so long as tht 
export trade consistetl only in the sale of skins, suet and tasajo " isaj* 
meat), the “ criolla ” race did gotxi servivt, and no necessary to replace i: 
by others was felt. The iio.sition changed when the exportation, first 4 
live animals, then of frozen meat, was started. For the manufacture nf 
" tasajo ” which for many years, was the only form in which meat w;^*; 
ported from Argentine. " no\nllos criollos " {creole steers) were used.chidv 
because their relatively small amount of fat facilitated the preparation 4 
the product. When, however, live animals began to be sent to England 
the necessity was realisetl of producing material of a higher quality, wliidi 
would meet the requirements of the new consumers and at the same tinit 
by reason of its increaserl >ueld and earlier maturity, allow a greater inti^ 
est to be made on the capital invested in this industry. 

During the second half of the igth centur>^ therefore, breeding cutir 
of vanoics Bntish races began to be imported, their numbers increasin; 

yearly, Dunng the 15 years from upo to 1014 the following breeds vwre 
imported : o 


Breed 


Short hi^rn 

Hereford 

Aljerdeeii Ati”;ts . . 

Ret Polle^l 

Red Shorthorn ... 

Jersey 

* This includes the Sussex, 
and Fribourg breeds. 


Xomber of 
aatsuls 

Breed 

Number 

aniau! 

10 r>5ii 

I'lwuish . 



Schwyz 

t 


Hutch . 

n 4 

14^ 

'*5 

Oexta Kerry 

Other breevl-* 


10^) 


IS 4 M 


Ocviiti, OuernH'v, Ch.irni.uv. Ni»mun, \ynhirc. Ouil w iy 


cludi SlK.rthom brcfd over all othei>. in- 

eaiial fn "" Aberdeen .Angus breeds which, although alni.-l 

equal m number, .ire yet much below the Shorthorn, is immediately no- 
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It is also remarkable that the greater part of the breeding stock 
iu(^ from the United Kingdom, a fact which is dq)endant, not only on the' 
Incipal iinix>rt and export tendencies, but also on speda] provisions with 
»iir(i to the introduction of breeding cattle of non-British origin. On 
occasions these provisions have been temporarily sus|>tnded — during 
I niational exhibitions, etc. — and now they*are being partly withdrawn. 

The imported catth* were partly bred pure on the “ cabana.s " (stock 
Ills) of the Argentine, and others, with their progeny, were used for pro- 
^>ive croivsing with the " criolla ” breed. The most perfect s])eciniei]s of 
crosses are the .so-called piiros por cruza " animals, whidi show no 
tv of the breed subjected to the crossing. There i.s a whole series of in- 
iiicdiary grades between these animals and pure “ criollo^ ", 

Tables I and II give dahi on the number of pure-bred and crfiss bred 
rt!v in the Argentine. 

Afii.E I. — CaUle entered in the Argentine Herd Honk up to the pre^eni i/.ry 
and jrotn the isi Och)ber 1015 to the isl October 1916. 

AnimaU cntcrn] AninuTf entered froto tl^c ist. Oct. tgts 

up trt tile prcicat dav' to the ifi, Oct., igti 


Breed 

Imported 

Born ia Uie 
country 


34a'e Female Total 

Total 


>lale Female 

Male Female 


irlhont 

Ui 

48 502 

0 1 S3 { 

402 

r/6 4 oOg 

4 244 

8811 

r,f.r<J. 

8 Oi i 

10 791 

19 4«7 

13 

“• 5-4 

566 

1 123 


4 009 

1 3-^3 

S 33 » 

32 

II 581 

53^ 

I 184 

(1 Shorthorn 

138 

KtO 

531 

2 

6 

7 

15 

i I’OilO'l .... 


ill 

211 


— 13 

1 2 

25 

■..•n 

15 

JO 

35 

— 

1 

2 

4 

rsi v . . 

*5 

42 

78 

2 

5 10 

9 

26 

r-i-h . . . . . 

it 4 


39'! 


30 

>6 

66 


. . in iti 

«4 4i> itt ml 

4J1 

fit $ su 

$4t4 

It tit 


T\hi.j-: II. Different hrced^s oi pure -bred and erossdired eaUte in 
the prituipai hret'din^ provin<e^ (he Ari^entine, in uxiS. 



pTCjyijjcf 

lYinince 

pTovittce 

Pra\ift 4 :c 

province 


Whole 

Srcedi 


oI 

ci Katie 

of 

of 

Pimpa 

of <hc 


D 

Aim 

Santa Pi 

Rio* 

CoiTjcttte* 

Cdrdoba 


.Afitentiae 


4 o3>7 

(1 /> 8(>5 

914 140 

3,.r7^ 

415 47''^ 

150 2:s 

t Hi ss« 

-i . . . 

18 , ^<33 

39 '55 

102 156 

156 171 

1.^075 

4 782 

Hi SSS 


58 523 

\ 161 

M 9 1 4 

A <>00 

5 ni 

1 125 

its 6t» 


1 ip’ 

859 


14 

— 

— 

fU 


I 702 

.... 

— 


— 


1 Itt 

‘'"i 

i 2 S:r 

4002 

671 

208 

2030 

— 

tl It 4 



2 73J 

13 

— 

I 


— 

t «44 

■'5 

I 828 

570 

— 

- 



t 4 tl 
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Taw^b III. - Price {in paper pesos*) of hreeding-stock sold 
at the exhihition of the " SocieUad Rural Ar^eniim"' in August, i()i(y 



Breed 


Auhna]!!> AolOMiki 



Price 




» entered 


odatainitt 

innxlmum 

■veraijt 




J Males t>»i 


(jfKi pesos 50 000 pesos 3 (k.-i />,, 

i 

« a galpon » 

7 f >3 * 

1 t'emalcs It: 

-»<» 

<HK> 

3 700 

1 

Shorthorn. . < 
i 



\ Males 

170 

7(xi 

4 20 iy 

1 7S> 

I 

*■ fudenct”^' ■ 

> 

1 I'emales 10 

5 


i 150 

i 11 




^ MaU-s Ok 


450 

1 3 000 

I »J0 i 

1 

■ a i;!dtK>ii > 

> lO , 

1 Feiiiaks 17 



fHJO 

■1 ' 

Hereford . . / 








( 

• palenqae » 

15 ■ 

MaU-s 

<> 

Sjo 

1 6uo 





t M.tlis <>3 

41 

Sui 

3 ^o^i 

1 4 '»' 

Aberdeen ^ 

‘i a 

?(' , 

i FeinaUs j 3 



I 6ik» 

.... 

Angu- 








1 

; |>,ik-m|ne - 


Miles 

to 

1 050 

I f>o«> 

» 3 -' 

Red tKiIlcd ■ 



Maks 

- 

- 

- 


Flemish . . 



M.ile^ 

.s 1 

[ 

i I a Hi 

I fi' 




\ MaU> J 

I 

7 t«t 

700 


Jersey . . . 


s 









1 I'tiu.iks 3 





Fribt.mre; . . 



M.des 

I 

0(,o 


t 




\ M di-s ^ I 


'<70 

3 4 i><' 

1 

Dnleh . . . 











i 1 viii.’.U's ' 


' i" 

VO 

y 




\ M . 1 . s 1 





Dexter Kerrv 



' } reni,.k I 


- 



Nornmn, . . 



. Male- 



- 




I’rulil i I !1 j (J , 

1 .• <- li 





* I pajHjT I !if thi: Ivi }uibHk i >. *. <i 

According vi T: bit II. (ht‘ iii.ijnrit\ of tlu* ijnprovttl cattle arc iii 

provinc(.>' f.f Hiu nf.- Aiav iouri- Ri'>v,S.*rhi I^b Corricnlcs. Cordoba an 
the P[{ni]>a. Dn the oiii.-r h:njd ih llir jiwn'inccs of liic nf>rth, Uut>c 
Aiuhs and iIiom- tii' I'n.' wurk nf iinjiroviiiK cattle is still in ' 

fancy, and the ''' rtni;; ' !i;cm 1 j>r« 

Rai.^ING. ' With ilif cx ' p.mn of the “ cab.'uVis " bulls, the 
arc ki-pi on o|K'n |i., tno ban: ; bt-th !hv niunndt'^ kt ]st in the “ ))otHT !- 
{enc!(>si'rt st nnd tiio^t i. fc fu t.-, ]i\f ,dniti'-t cxclnsivcly on natural I't'’”-' 
or ahVlia ; ir i-. ly ntuly ih. y en- l-'iti iud lyv iHitiK bd m.iizc. cimI 
fodder, brae. vie. 

A ird.tiuc <4 a'iiiMT.ition and K'-jK'ci nmst Ik.- paid the Arueiil:? 
cabnheros (l.iVvi ii, r-) in n, noynidon rif their p.dri{)li’'in. The incS;^ 
of tile cabatinro con-a-^t;- in itaporiiisit the Ik'^I breedinL; stock, for 



ATTLE breeding in the argentine republic at the present DAV 1077 


sometimes pays exceedingly high prices, and breeding them on his own 
Lfins in order to sell their progeny and supply the pure-bred animals which 
re in constant demand for crossing, 'f he sale price of this breeding stock is. ‘ 
most cases, undoubtedly high, yet the ex|)enses cncurred in maintain- 
the " cabanas " are enormous, so that the profit made on the invested 
lujiital is often ver)’ low. ami morv than one “ cabanero ” has Ixh'ii obliged 
i) rctirt from the trade. It is for this reason that the word mission " 
tas Ix’en intentionally used in connection with the work of thes^ well-de- 
t-rving citizens. 

Value or breeding stock. - Table III gives an idea of the prices 
tali.sed by brmling cattle sold at the KxhibitUm of the “ S(x.‘it*<lad Rural 
ogentiiKi " in August, 1916. 

The sum of 50000 ficsos is not the highest |mul for a Shorthorn bull, 
f>r “ .\inericus ”, tile champion of the 1913 Exhibition, was wild for 80000 

iHSTKinUTlON OK TlIK PRINCIPAL BREEDING C.VTTUC. - At the pn-a.Mlt 
i;ty the Argeiitirse ]Kl^s^.s^« s a large stock of Shorlhorn breerling cattle of 
H)tli ;'v xes, wiiicli will Ixsir comparison with thelp-st of tlvise in the United 
ui!g‘loin : if desired, the .\rgv ntine could lx* completely inde|K*ndent where 
hj< bleed is conei med, Hereford and Aberdeen Angus are also well re]»re' 
rPtei], llnaigli tlu y liave not vt t. in every cas^'. readied the same degrev 
t exeellence as the Shorthorns. i*’or practieal ]»nr]Kist*s, it is these* three* 
iiu'U whi^ li line I Iv eoiisideieil when stiulyiiig the firesent state of the 
inj.rovt men! of Argt ntitu^ cattle. 

Slu II thorns pu dominate in th* ric hest and most leni|Krate di'-triets of 
Ik Ari;i 111 iiii , a.rid are fop.nd on the Ik *-! ” jeistos tiernos ” {tender pastured 
ii'l " dfaltaTis (.'.If dfa tidd* ). Herefords and AU rdeen Angus ;ire bred 
1 tile warmer or colder di'-triets whieli ]irodnce ]iastuTC which is !>oth Ic*ss 
huriiiiint ami li'-s cemi. 

The tnaikid tiu doininance of the Shorthorn hrtvd owr all others m iv 
< v\]ilaimd by tile f.n t til. it, hiiliertn. the c x^kuI trad* has Ix^en .dniost 
xii5iNi\'(iy t !r'.ns,icti d ill Enghuid. We iK'iieM-, ncvvitlKhss, (and out 
jhiion iv .hand liy many breeders) that if. after the end of the war, new 
iiik.l'open .oiil lievd' poll tile l‘auo]Kati Contiiu iit , tlu y will jmfer the 
i"re t.i'ty and iH'Uai marliUtl meat of tlu- Hereford and Atierdec-n .\ngns 
t o- hre<]' . aid this demand will canse a great iuereast in their production. 

Capcasi: whie.iiTs oK im: 3 principal liKrusH breeds, T.ihle IV 
ivi tlie averages olit.dmd by tile I. \ PLATA Cold Storage Company 

f ill n.p: e, tile from c :shil»itions of fat stock ixtweiii Kpo and Dild- 
Otters intended i"i c*iid stoiage dir not. of canirse. normailv weigh as 
'I'X M ;is tilt' animals inentioiud in Talde IV, a we ight of from (kki to (150 
> d \ years of age Iraiitg csinsidercd satisfaetoTA'. 

^ h!,sT,\cM;s TO THi; iMPRovr.Mi;NT OK Tin: ” ckiolla ' rack - .\ 
pr.ibUni. tile lationa! '..I’ntioii of wliich wiii h.ue ;i large influence 
n tile future' of cattle Inet'iHiig in pracAeadly the wlioie of northc'rn Argen- 
Ui;;. the improve nu nt i f the ” ciioih> 'c'.iith . * 
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Table IV. - Average results obtained by, the Ua Plata Coll> Storage Coj 
PAXY /mw the slaughter of 1142 fat cattle of the Shorthorn, Hereford m 
Aberdeen .'IngMs breeds. 


Categoric* Md produce 


Milk tc(tk\ 

I,lve weight 

Net weight 

Net weight in of live weight 

Flit • 

Skin . - . . , 

2 

!,ive weight 

Net weight 

Net weight in of live weight 

Fat 

Skin 

4 

Ifive weight 

Net weight 

Net weight in of live weight . 

F.it - 

Skin 

0 Ueth : 

Live weight 

Net weight 

Net weight in ('f li^e Weight 

Fat 

Skin 

Vull wouth : 

Live Weight 

Net weight 

Net weight in % of liv weight 

Fat . 

Skin 


Sborthora ! 

Hereford 

^ Aberdeen Arj 

318 kgi'i) 


479 kii 


— 

29h 

h2.\ % 

— 

6 1 

kK 

— 

330 A 

go.S kg , 


34 -t ti! 

6 [ I kg 

58 * » kg 



kg 

3^7 kg 

, 

l>.|.s % 

63-1 

— 

SI. 7 kg 

A kg 

' 

,U) 3 kg 

SS kg 

— 

643 kg 

fiijy kg 

<>40 L- 

ks: 

4 t>| kg 


♦>3 ^ % 

> 16.3 

W»7 \ 

so \ kg 

39 S kg 

57'2 kg 

i 1 kg 

n kg 

20 ^ 

::i kg 

7.S } kg 

7- 1 k: 

S! > kg 

3 i " K 

s ■■ , 

471 

=-9 S kg 

S>.'‘ kg 

ST " 

' LS kg 

37 7 kg 

3: 7 k: 

S3 1 kg 

85 1 kg 


50 ^ kg 

igs kg 

— 

i % 

'■S I ■ ; 


0:7 kg 

S-S.o kg 

— 

C- '.' kg 

13 5 kg 



;:) I kg - :.2 Ihs 


ii-.l 


There are two imp)rtant factors which greatly hinder such itn]>ruve 
meat — '‘tristeza" (bovine i>iroplasniosis), and the climate. 

As is known, " tristeza ” is an disease caused by a parasitic haemato/'- 2. 
Piroplasma bigeminum, which lives in the red blootl cor])uscles. Thi< > 
sease*, also called “ Texas fever ”, ” red-water ”, ” bonne malaria ” i" -- 
some cases, sporadic and not very dangerous, but in others it is enztxitx 
;ind as in the Argentine, causes great loss to brmlers. In the iniccti^ 
districts, the ” criollos ” animals, and thf>se which have been but sligh';^ 
crossed, enjoy a natural relative immunity, but improved breeding stiki 
yrhen intrrFlnced are very susceptible to the b'ver, and from 50 to 90 
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Kill die. The disease is carried from sick to healthy ani m als by a tick (i), 
K‘ "gana^ta " [Boophilus microplus Can.), which thrives particularly 
1 the hot districts, and in the " pasios fuerUs ", or natural pasture lands 
; hard grasses of low food value. 

In order to prevent the spread of " tristeza ", tlie Argentine Goveni- 
eiit divided the country into 3 districts ; — infected zone ; intermediate 
,nc : immune zone. To the first belongs nearly all the north of the 
mutry, the second includes the soutliern parts of the provinces of Cbrdoba, 
uit:i Ke and Entre Rfos ; the third includes the parts furthest south of the 
rovincts of Cdrdolxi and Santa Fe and all the rest of the Republic. Before 
[liiiials may i>ass from the infected to the immune districts, they must be 
iMiiftcted in the official anti-parasite " banadtnjs ".erected on the borders 
f the 3 zones and must submit to precautions taken by the sanitary fxilite. 
o satisfactory treatment has yet bcin discovered for " tristeza " but at- 
Mjqtts are made to fight it by burning the " pastes fuertes " from time 
) time, by extending artificial meadow land and by immunising the cattle 
y v:iccination with a weak varus. 

( In the other liand. the climate is also a negative factor darimental to 
K iiii])rovenKnt of cattle in the north of the Argentine. It must not be 
jriiotten that the purc-bred bulls wliich are imiwrted nearly always come 
mil temperate districts rich in good jxisture-land. These animals, sud- 
Ljiiy transferred to semi-tropical districts and given {xisture of inferior 
utility, suffer greatly, waste away and thus V’trv easily' cxxitract the 
readi-d " tristeza 

If, therefore, the " criolla " breed to bt* effect ivciy improved, not only 
iii-t the measures already mentioned b<.* applied and made vvt more strict , 
Lit the living conditions of the imi)orte<l breed ing-stfK:k must be improved. 

• that they may be acclimatised gradually, not suddenly. From this point 
view the establishment of a series of breeding stations would be of great 
-nance. These' would be placed at strategical distances ai>art. to 
Acik. and would be iLseil for the succt-ssive brmling and prrduclion of 
rn-tiiig stock intended for the north of the country’. By these means the 
ittk, when they reach their destination, will have laigely overcome the cri- 
Mtf adaptation totheiiewclimaticandenvironnK-ntal conditions, and wnth 
ic 1 k1]i of inoculations and other suitable methods, they will be much bet- 
T il-leto resist the attacks of “ tristeza ” than tliey* are at the present day. 

While travelling in the north of the country we visite^l breetiing f.aniLs 
htu ])rivate individuals had followed this courst* on their own account, 
Ii<id obtained very satisfactory’ lesults. 

Rt^ides tlie me;isures already mentioned, there is no doubt that others 
i^lit U' adoi>tetl to the same end. In certain parts cf the province of 
dta. the Chaco, etc. there arc well-developed "criollos" cattle which a 
tre process of selection is capable of improviug. In this case there would 
■ the great advantage of using animals alreatly completely acclimatisevl 

0 Se« B. Juoc. i-jri, No. rSoy; ti Stay iqu. No. $io \ H . I’cbruan* ouj, No. 145: B . 
'fnibcf, yfo. n»ig. 
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Moreover, there is no reason why Herefonls and Aberdeen Angtp slioui 
be the only breeds used for improving the criolla " race by crossing, W 
have excellent grouixs of Devons, and Red Rolled cattle might certain! 

be tried as well as other good outdoor nomHnglish breeds, siichastlu 

magnola Charolaise, etc. The breeding tKxssibilities of the north are. thcif 
■ fore, immense. If there taken into account the great water-ways whic 
allow easv comniunioations'w'ith the chief jrorts of the Argentine, am] ti) 
fact that in many distriets. there are two maize crn|>s a y^r. it k easy t, 
foretell the results which may be obtained when the ^)opulation has incn a^ 
and the methods of cultivation an<i breeding have k-en im]jroved.^^ 

Meat Tbapk. - The extent at ion of live cattle and “ tasiijo ”, wlncj 
originafly. was of much greater inii)ortance than that of frozen and chillt. 
meat, was soon exceedcnl by this latter, as may Ik‘ sc‘en from Table V, 

Table \'. ” FxporUUion of live atltle, of mait atiiJ its {hrinUives, 
from iSS;; to (/« ntetfii' /- «s}. 

i Mral i 

_ • j ndratlA , 

Year Live catttf Frtwer lueiit » Tasijo # • ivtui 

; prnrrvt^ 


1883 

__ 

i8>}f) 

38: 53 ') 

ly-)-' 

15055- 

[tJOI 

n».> 181) 

IQOi 

n 8 ,0 ; 

IQOU 

j8i Sf.n) 

I 904 

1:0 J75 

o.'C 5 

>t>: f 81 

OXV) 

;t iO<i 

H-JO; 

:4 ^1' 



'^0910 

ino<}. 

I iM 5 '' 

0)10. . 

S . : i ^ 

ini! 

184 i ' 

ini2. 

jel 40- 

1013 .... . • . 

I 

1014 

1 1 5 ,> 5 '> 


j 8 


'> 5<5 

7 »>o 

»i 800 

8 ■- 

oj) 571 

je8ooO 

'll 400 

■'■V 

i .'n <‘7 5 

; J • '(H) 

75 

' 4 ^ 

■f ; 55 i 

t iO ' >0 • 

1 1 iOO 

s ■ 

-'54 ^ 

15.' e. 0 

1 |o ;(H) 


a >4 0 / 5 

, 5.. . 0 

8, .:oo 

'' ' 


8 ; ' ;o 

! ; ‘ ou 

J i 

5' ->0 0 '■ 

1 O' ' 8o<j 

18 1 '»CK) 


■Ml * 

1 0 iOO 

.*02 ' (J* ' 

‘il !5 

5 / «'') 4 '’ 

lOO 

i S5 400 

SS: 

■-41 Sv\ 

1 5 4 eoo 

1 85 ieO 

1 

; -'4 ‘ )o 5 

' 5 '' 0 

:V' o>' 

' -'2 

'>M l -’5 

1 ‘J .00 

: jOSMo 

» 5 ‘'-l 

0 -,0 r;<)l 

’ 8 H> 

-■ s ; 0 ■- 

I '-71 

OJ ; i8f. 

.'4 ou ! 

: ; ' 20- ) 

‘ 5 •' 

! C>0 0 ■ 1 

- 5 ^> 

1 Vi eO ' 

f i ' 


The live cattle are cliiefly sent to tlu* in:irk^ of th-. South Ahmiu 
R epnblies (tTiigTiay, Chili , Hrazil. Holn ia. Purai^uaX ;, wla re.’'' the "t ' 
is ehiefiy exjx^rted to Cuba and bra/il, and thr iniZ'. ri meat to lire r!;'*- 
Kingdom. 

Below is given the total inimkT of e.itlle killed in the abattoir'-, o; 
storage "laughter-hnoM '^ and “saladen^ ” ^alt meat faclorit >) dmiiie 
>aars loio and n^i^. 

T'^tat numlji'f ,, , ... — e\»ir» , 

Y<^r ..(can.- N3rr\Trrr:i 


J'KO ..... 1 :e'< rii '.^Snrt rvi aW* 

O 0 '>_ I eo ^ 

I'.n.t ci-i-iS-n ;Sr) ujS :s.^ 
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Tahle VI. - Sale price of cattk at the Bueni>s- Aires almUoirs 
Irom 1888 1 91 1 {in paper pesos), 

Cilcgory tm . 18 .^ \ ujo, ; 1907 i 1913 19.5 1916 


fti.1l . . • • 

mut . , . . 
«J meat . . • 

hf,t S/«rs; 

fial 

nHJl . - 

,1 mr.it . , . 

" Sf/m 


i<jraS; 
v'Ktl . . . 


.1 reral 



^ffj Hniffi : 


Hnftn 


JJ-M 33-44 59 - 6 } 70-75 

— — i - fto -«5 

— — — 5J'56, 6 o-o<i: 

— 39-43 4 «" 5 » - 


3>-54 33-53 7 <i- 8 i 70^ 73 -«j 

35-3^ 45-54 fto - 4 is Og- 7.; 

JO^-M S iO ~ j,..S 

tt-JO 16 — 50 5; 4^- <5 ; 


1>'33 — ’ 43 '4 54 59 56-60 


36-54 ' — 40-50 60-^5 

l 5 - 3 « jo-j 9 40 ^4 5:> jS 

10-15 31 30 3* 40 36-43 

9 10 j 6 ij .9 3V-34 30-}6 


~ “ ' 40 4; J6..44 

9 }0 57 .-i-}} 


14-36 
■<-6 -6-33 


90 -too 160 i 7 ti ’;o-J 70 160-200 

63-95 I4O-I5O ltw-2fKJ 4/JO-170 

7o-«o 120 I y, 170-160 130-140 

60-70 JOU-llO i;o 150 iiO^ lao 


100-115 150-170 110 - J 40 l-yO_;r>o 
':> 0 -V 5 iy>- 15 lj lyO-l'/O ilv> 160 

66-70 ii 5 -i;o 150 no i 4 v> 150 

fiO - 65 90- 1 00 65-140 l.'O-l'^ 

60-65 llo-J.f> lVf >-|70 

So-'AJ I .V >-1 30 1 50^100 1 50 - 160 

7 ’-> 75 9-100 1^0130 130-140 

50- 55 110-120 110 120 

40 50 75 (Vi 5 S-io« 

• 

50-^5 8i>-XJ 110-120 lOO-IIO 

3 i*-J 5 70 75 6ii -/2 So—.i 

4'>-V( joo-i'o ::o-i,o i.-o-i^, 

13-40 03 1 ,«> liO-i.-. 105-115 

-9 3 3 6^^ -9 3 ..rt-jiKi us - 95 


7075 ■>> lori (so-S} 

3 ^ 55 7 -;v,v) 'x>- 7 (. 



46 1-14 !-*-iS 9-10 40 ».>-(<> 33*..4« 

9 3110 JO . > 

3-10 — JO 13 14> Ji 10-13 


Many more cows tire ld! 1 e<l in the :ilxittciTs th.iii in tlie “ salatleros ” 
‘■"id-H^ira^e slaiij'hter-honses. as is shimii by the axera^n* ixercentages 
‘^ 5 <‘ ]4 riixi : Abattoirs, 477 s^ilatieros 13. j ; ci>ld 

4 74 ""o- 

hihk- VI shows the prices rralisui in the Hue!M>s Airc< “ niatacleros ’* 
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(abattoirs) according to the class, sex and age of the animals in sprino ^ 
summer of a series of years since 1888. 

If the prices of 1888-1890 are compared with those of 1913 (befort*tJ 
war) an enormous difference is noticed, the figures of 1913 being sometii^ 
ten times as great as those of 1888-1890. Tliis has become still more n^ar^ 
since the war ; thus, certain exceptional lots of steers have realised as 
as 300 pesos per head. 

Production or Miuk and ns Derivatives : 

According to the 1908 census, 2 163 900 dairy cows were in niilki 
the Argentine ; about 800 000 of these were of the Shorthorn breetl 

The average milk ^deld per cow' is relatively very low, barely exci-itiu 
1000 litres ])er annum. There are, of t'ourse, farms w'hich produce more i> 
there are cows capable of giving 20 litres of milk or more j)er day, but 
mle, the above-mentionetl yield is obtained. This low production is (Iik> 
many causes ; foremost among these are the life in the open jxisture la”; 
(influence ot changes of teinpeTature. sun. wind, insects, etc.), lack of 
reserves, lack of suitable mor])h(vphysiological selection, etc. 

It is tnie that there are other breeds more specialised in milk-prodnet:-, 
than the Shorthorn. Considering, how^ever. the special local amditions, nhri 
the main object is invariably meat-pnxluction, and considering also tbj 
certain Shorthorn cows are cajrable of giving as much as 4000 litres of rral 
a year, there is*no reason why the present conditions should not ha ■: 
proved. It w'ould be possible to raise the milk yield to 2500-3000 lito ' n 
cow by adopting the following methods : the ase of go<xi bulls of dairy Ls 
lies ; suitable selection of cows ; more careful and more unibirm fetdir; 
shelter against climatic conditions. 

Intensive indivdual production of large quantities of milk will onh l 
possible in the Argentine in the far future, wlien mi increa-sed popiiluio 
will give rise to many small farm>, capable of supplnng varieti and abuivk 
food to a small number of animals kept, either on the mixed s^'stem m-u' 
pasture and shippons), or exclusively in shippons At the present day : 
most cases, dairy herds are kept by landed proprietors, wdio divide them 
groups of 50 or 60 animals forming a “ tainbo ", tended by a i.uvS' 
usually, of Basque extraction. If. for each "tamlxi", a certain area 
fodder destined to act as reserv'efood at critical times were cllitivatl^l 
certain commodities were supplied for the animals, great progress 
already be made. Unfortunately, except on rare wcasions. the tlivi'iv 
of eows into small groups is seldom accompanied by any intensification i 
the conditions under which they are ke]>t. 

On the other hand, the high j>rices realised by animals for the bntcis 
have given a new blow" to the already tottering dairy industry", and the 
drought of 1916 brought about a real crisis. 

Nevertheless, w’e are convinced that it is only a question of time, ta 
that the present stagnation will be followxd by a period of great actio* 
and prosperity. 

^ All the district near the coitst and the rivers presents conditions ve? 
favourable to the dairy* industry* ; this al.so applies to the mountainous r* 
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TabeE VII. — Productwn and number of estabUshm$nls cnjagei 
in the dairy industry from 1903 to 1915. 


Number ol e^bUihineuti 


Year 

i ~ 

/ 

UUk 

daJHcs 

Butter 

dejries 

Cbe«»e 

dalrkH 

Milted 

dairies 

^03 . . - . 

224 

M 

4 ^ 

38 

^03 . . ■ . 

282 

2iy 

78 

40 

;,U 7 - . . . 

; 

29 

85 

56 

. . . • 

' 545 

18 

III 

*85 

JII . ■ ■ ■ 

' 393 

10 1 

: 158 

■ 329 

Jl- ■ ■ ‘ ■ 

5«6 

8 { 

128 

36; 

)1.C ■ ■ • 

: 

9 

*5* 

: 323 

04 . - • ■ 

1 502 

21 

299 

470 


ProducUrm 


Butter 

ClietA; 

Ca«eia 

8 835 039 kg 

I 087 9 V 7 kg — 

8833881 

I 950 401 — 

6 727 988 

1 ^70 802 — 

7151 G 47 

3 084 261 — 

7904981 

35*3524 — 

9 457 29 * 

5 425 989 

^ 5 334^*0 R 8 

!0 197 752 . 

5 i »89 421 

072934 * 

8834572 

0 779 397 

4 729 34 * 


Tahle -- Production, consutnpiion, importation and exportation 
of butter and cheese from upj to 1915. 


Year 

l*r:duct ion 

liUTKirtetinn 

Exportation 

ToUl 

coaMUDpHoa 

Per bead 
utuAUuptioo 

I'X i • • 

8 8 t5 039 kn 


S uo 140 ku 

3 5«4 89^ k« 

o .<)97 kg 

i 1905 . . 

hb33bst 

“ ■ 

5 .393 233 

3 440 828 

0.0 1 2 

* 190*3 . . 

7 *51 <’47 

— 

3 OOi 724 

3 1 58 u J 3 

0.4G4 

i »9Ii . . 

7 <»04 98 1 

— 

I 31/1 000 

(» 508 (}S I 

o.s;! 

/ 1913 . . 

10 197 752 

— . 

3 7S4 000 

<’ 4*3 752 

0 802 

MI 5 . . 

8 834 572 

— 

4 (^2 3 QOO 

4211 572 

o.Goo 

/ 0X3 . , 

I 087 <>98 kg 

1 1 2*^ 304 ky 

3 bt >o ke 

2 313 4'>3 k;: 

0.4G0 kg 

\ 0x5 5 . . 

I 950 40 1 

1 *t20 “sJO 

2452 

3 8<*s 739 

o.r>i 2 

I*K )9 . , 

3084210 

4 030057 

— 

7 * * 4 3 ’ 8 

0045 

#1011 . , 

35*2324 

4^094;; 

51'' 

*8432 443 

I .l 29 

003 . . 

5 689 4 2 1 

5 045 040 

7 342 

10 727 ] i<i 

* 344 


of N>nquen ami Salta, while go<xl results may also be i>btaineil in the 
liitvrif tr. In suitable districts attenij>ts inij'ht lx* made to keep the European 
tvfxs and increase the herds of Dutch cattle, which have ^iven ex- 
Celliiit results, because, like the Jersey breetl, they ma>‘ profitably bo kept 
in thv n|)en. 

In the south of the Argentine. Aberdeen Aliens cosvs giving good milk 
ystldv liUj much as 20 litres jxr day jxr animal) have been obser\*ed. This is 
n{ i^rvat interest in view of the snit ability of this breed to ojxn-air life and 
U> ca^)(vcity for meat production. 

It is, of course, iieccssaiy that the CtvA*emment, on its -ide. should fac> 
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lit ate the dtveloj nitnt of this industry by means of new roadways and 
ways, the itduclicn cf tariff lefrigeiating cars, etc. 

Table VII summarises the data concerning the production and tut; 
number cf establishimnis eugagcd in the dairy industry from 1903 to lui. 
Table VlII gives, for the same period, figures relating to the produt-ti-^ 
consumpticn, impoitaticn and ex];oitalicn cf butter and cheese. 

Whereas the amount of butter made and its consumption jx^r head lui 
not suffered* any important variations, the exportation of this 
decreased greatly between u;09 and 1913. 

On the other hand, the production and consumptiem of cheese* 
increased continucnsly, and the consumption jier head ha.s risen from o,| 
kg. in 1903 to 1.344 kg. in 1913. _ 

At the present day the following varieties of cheese are nuinufaetuv 
in the Argentine; — Chc(ldar, Chesliire, Dutch, Fontina, Grana, etc. T}n?j 
are all of excellent quality and there is no doubt that, before long, it uii 
not only be possible to dispense with ehec^se itn|)orted from Eurojx*, but evtj 
to export it in large quantities. 
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ABSTRACTS 


AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

i,<) Agricultuni tod Eeonomleal DevMopmest of Venezuela. — ik hai t, m the £&/- 

/wjtf iif VOfficf de Rtmeif^menis a^ricoUi du de rAcricttUitte dr franrr. Veer 

I s.<K:tober- November, 1 6, pp. 441-453. l^oris, 

X'enczuela, which has an area of about 424 710 sf[inre miles, is bounded 
r d ( north by the Carribean Sea, on the north-east by the Gulf of Paria 
the Atlantic Oce-^n. on the east by British Guiana, on the south by Bra- 
t ^\ on the west by Columbia. The length of the coast is more than 1366 
inks. It is w-atered by the Orinoco and the tributaries of Lake Maracaibo. 

It has a {x>j)ulation of 2 800 000 inhabitants (6,59 per square mile), 
'.nt incliidinK the Indians, fd whom it is impossib^? to take a census. The 
fficial language is Spanish ; the most K^^nerally spoken bueign language, 
[-itiu'h. 

Division and cost op land . -- The law of July 4. igiz. divide<l the 
;iik1 into two categories themselves sub-divided into two classes: i) 1st. and 
rnd class agricultural land ; 2) 1st. and 2Ttd. class pasture laud. 

The tlistinction between the two categories dei^ends on the conditions 
*f irrigation, ext>osure. tem[)erature and vegetation, on the proximity to 
neans of communication, the coast or an important town. 

iMd StUr priM Rest 

>t, cbi'^s agricultural land, 40 iiJti arcs {i} and morr . ^ fter 4 bcdifcra ^ ^ 

c<]. da5o agricultural land, 23 Wit'af^tandmorc . . ^hectare (2) i ^ 

si. da^ pasture land, 2 ooo boit ntrM and more . . / per 2 3<^'o 10^1 bonr. iperajtqmte 

’I'l. cl.is$ pai^ture land, i 2<»btJ»r«rrt and more . . ^ hceUtreft *3 „ I (0 

1)1 Muar •= 9 V,d. at par. (2) 1 3.47 acres (3) i s;««r« fcin. = o 3<t aquare 

n!c5. 
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The conditions for purchasing large forest estates yielding natural pj^ 
ducts (gum. nibber, wood, etc.) are also fixed by law : — a minimum of i?, 
square kin. and a maximum of 6o square kni. 

Agricultural pistricts. — From an agricultural point of rie, 
Venezuela may be divided into 3 regions. 

1) M'lriime region, the tme agricultural region (co^, coffee, 
cane, banana, maize, vegetables, tobacco, and, in the higher land, whi-ji 
and vines) ; 

2) Breeding region, in the plain of the Orinoco basin, occupyia; 
about % of the total area (cattle, horses, goats). 

3) Forest district, in the south (rubber, balata, building wx.! 
cabinet wowls, plants yielding tannin and dyes, vanilla, sandal-wwi-i 
tonca-beans, corozos, oil-mits, etc.) . 

Fibre plants are found in all 3 districts. 

CoMMUNiCATioys. - Within the country. — The Orinoco and •*, 
tributaries, navigable along the greater part of their lengtli, form the chit; 
natural inland means of communication. There .are already a certi? 
number of roads, and some railways. For the present these me.itis g 
communication ae sufficient. 

With abroad. — Venezuela is in direct and regular comrauni’c iti): 
with the United States, Central America, France, England. Holland. 
Italy and the islands of the West Imlics though the steamship liik> 
these countries. Before the w'ar it was also connecteil with Gemunyb 
the German lines. The 5 principal |)oits are : Ua Guaira, Puerto OiNcil' 
Maracaibo, Carupano and Ciudad- Bolivar : this last port is on the Ona-Ko 
about 186 miles from the mouth. The 6 secondary ports are : Cum.ini 
(Puerto-siicTe), Gnanta. Cristobal Colon. La Vela de Coro, Panipatar tl:^ 
port of Margarita Island, and Barrancas, a river port on the Macareo brand 
of the Orinoco Delta. 

Agricultural imrorts from Europe. - These only include agrid- 
tural and dairy produce, such as butter, cheese, wine, agricultural ruaduri- 
and implements, etc. 

During the last 5 years before the war from 1909 to 1913 inchidvc 
and during the first 7 mouths of the war, the total imports of V'eneziid; 
reached a value of 455816015 bolivares, of which 294278481 hliiM 
rep resent imjKuts froni Europe. 


Ddatls of imhifrts from Europe. 


Enijlan'l 

1 15 4£ 3 ')'>(> Iwlii'. 

c.erniany 

74 6')6o<h; 

France 


Uollaad 


Sjmin 

2v,y>t>,n(, ” 

Italy 

MfiSUvi.'f ” 


which > i>i 7 

730 i.ih) 


, rc[irc>x:tit it^friLniltura! i r 


The rest of the imports from Kurojie are divided amongst 
Belgium, Denmark and Portugal. 
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Wine forn^ </» total agricultural exports from France ; the same 
iplics to Spain and Italy. 

luigland and Cemiany export chiefly agricultural implements. 

Agriculturai. exports into EUROPE. — The total value of the Vene- 
elan exports from 1909 to July ift. 191^ was 538 160 i$yboUvam' 
^vhich 412 856 649 bolivares were imported intf) Europe. 

fhtih of exports into Europe, {agricultural products and their derivatives). 

Into France, 

” *’ licmuiny 

’* " Fiii?laa<l 

” '* Hpuin . 

KuIInnU 
” *’ Italy . 

Sl.IGIlTI.Y DEVELOPED AND UNDEVTJ.OPHD RESOURCES. — Most of the 
oducts of the Fcil or the sub-soil of Venezuela are either not undevelojjed 
iiniy slightly so. This is not due, as has been stated, either to lack of 
.ms of communication or to diseases of cattle. 

These products: may be divide<l into 2 groups : A) those which may be 
1 tn immediate use, and may satisfy the requirements of the present day 
after the war ; B) tho.se which cannot be put to use for some time, and 
litli require a more or less lengthy preliminary j)eriod for their extraction, 
.-paration, etc. 

A. Products tvhick may he put to immediate use. — i) BREFDrvG STOCE 
tiding stock are the most important of these ])roducts, Laige companies 
lilit l>e formed for the improvement and working of the immense pasture- 
the northern and western basin of the Orinoco in conjunction with 
t Wnezueinn land owners, who wouhl willingly support such undertak- 

The \"eneztielau cattle were imi>orte<l from Andalusia by the Spanish 
ii jucrors. Breeding became important only after the War of Independence; 
v. L' started in 1823 with abtu’.t 260000 head of cattle. Tins is but a 
n >inat1 number, but it has increased greatly since then. 

The breed, which in many ways, resembles the Portuguese brava " 
r l. Ikjs never been modified by crossing : Its characteristics are : — 
■'M. 3 ^ M to 4 feet, length from 4 to 5 feet, head*, medium ; ctiat. usually 
ht ‘-m bulls, darker, nearly mahogany); horns, medium, not ver>’ strong and 
‘h r short ; ribs^ well-sprung ; back, slightly hollow towards loins ; weight, 
rying acairding to pasture (average weight from 913 to 924 lbs ). 1 

The Caracas abattoirs are very well fitted up. The dressed weight has 
' t r Ifoen less than 50 % of the gro,s,s weight and may be as much as 55 %, 

I veil 58 % in the case of the heavir^st animals (i i(X) lbs.) 

There are no diseast s of cattle in Venezuela, the reports of an epidemic 
nase are false, and were doubtless spread by foreign agents who feared 
with the large breeding companies they were attempting to 
:ablish. ' ' . 


i/ijooo bolitaret 




VM JO 

3:; 046 

2 3 ‘i/fl IMKI 
U <M)<t 
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The horses were also introduced into the country by the Spaniards. ^ 
the present day they number more than a million ; this takes into consider, 
ation the official figures of 1894, which gave 220 000 horses and 500 
asses and mules. 

The characteristics of tlie horses are*: — head usually rather long, oftej 
slightly arched; ears straight, medium; neck average length, straight; 
'back sightly boljow ; sides a little slanting ; thighs fairly prominent ; si d^. 
rather fiat ; stands ; fairly square ; hind legs set slightly in under bxlr 
height from n-3 to 14-2 hands ; coat usually chestnut, light or dark bay and 
sometimes, dappled roan. The horses arc quiet and courageous ; they cai 
carry an average weight of from 210 to 220 lbs,, and, in harness can drai 
about 550 lbs. ; they can cover an average distance of 22 miles. 

The characteristics of the mule are : - head, rather big ; profile si iKhti; 
convex ; ears long, slender, and stiaight; length, between that of the hor^ 
and the ass, neck usually short and ^raight ; back slightly hollow ; vm? 
bral line rather prominent, sides, straight ; limbs slender ; stands straight 
height from 12-1 to 13-3 hands ; the most common coats are mah(^any ba; 
and bright bay; greyish bay aiid dappletl roan are also found. 

The mules are very strong and very quiet, and, when mounted, cover a: 
average distance of 37 miles a day. 

2) Fibre Plants. — The Cumaua and Barquisito districts, the AiiJi* 
and the Orinoco Delta supply a large variety of fibre plants belonging toiiic 
agaves, Urticaceae, P.roineliaceac and palms. Immediate use of the fibre 
would give profitable results, 

3) Oil yielding plants. — There are many varieties of palms in t;:: 
Orinoco Delta w'hich might be used in the oil industry. Of these the o r >’ 
zos are by far the most important ; the kernels ydeld a high-quality oil ; 
10 tons of nuts give 1 ton of oil, which before the war, was valued at i y. 

4) Petroleum. — There are petroleum wells in many of the coast .'J~ 
tricts, and, near them, great reserves of a.sphalt and bitumen. 

5) Plants yielding tannin .and dyes. — These could be pul tu 
immedately and the raw products sent to Europe. 

6) Fertilisers : — The principal fertilisers are : i) guano, in the 

of Barquisimeto, San Juan <le la Morros, and of Cumana ; 2) phosph.itr. 
in the islands of Avez and Roques, 3) saltj)etre, in Bermuda, 4) magnesiu 
in Margarita Island. Copper sulphate is als<i found in the pure st;;U‘ u 
the Villa de Cura district. 

B, -^Ptoducis requirin':^ preliminary pnfiaraf ion. — The principal |>ri>l- 
nets which require the use of special machinery for their extraction ani 
special transport are iron-ore, copper-ore, lead-ore and silver-ore for tV 
port, coal, gypsum, and alumina for home use. Opals, etc., have been focni 
in the alumina districts 

There are great opportunities for the cultivation of gums, especial lyttie 
rubber of Hevea hrasiliemis. 

Foreign influence. — There are, in Venezuela, 3 principal distne- 
in which foreign influence predominates : ~ i) the eastern district, un.irf 
French influence, the Sucre peninsula up to Cumana) ; 2) the central di'tnd 
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I cier P^nglish influence, (Crom Quanta to Zucacas and even Barmiisimeto) ; 
the western district, under German influence. 

Although it does not predominate jjarticularly, the North American 
Inence is felt commercially over almost the whole of the country, 
Difterent measures are taken by financial agents, such a^ the firm of ' 
,iTM of Caracas, to assure the harvest and cultivation of the land. Hie 
ast common of these are loans for which the securities are the standing 
:ps, or even the land itself. On the one hand there is a real and urgent 
c'd of funds, on the other, pressure by the agent. The security is fixed 
Recording to the average of many years ; once fixed, the value decreases 
hy 3, 4 or 5 boltvares, and even more, per unit (sack of coffee, cocoa, etc.) 
)ut (itJ the market. The money is lent at i %, 1.5 %. and sometimes 2 % 
)cr in<intb. Only a yeftr of exceptional harvest can free the borrower. 

PoUTICAI. POSITION OP VENKZUEI.A CONSIDERED PROM THE POLVT OP 
[HK GEOGRAPHICAI. position and FUTURIv of the COUNTRY. — Venezuela 
is at the entrance of the Panama Canal, and is the South American State 
ne: a'>t to Europe. The opening of the Panama Canal assures it a new 
nutUt for its natural products. It will be able to supply the boats using 
•his route wnth both food and fuel. Though not so near to the canal as Co- 
it has superior means of comnumication connecting its jxirts with 
the interior. It is, therefore, in an extremely favourable |X)sition. 

Kv(t> thing still remains to be done in tliis count r>\ From an agricul- 
tural ]K>inl of view alone, it is pie-eminentJy a country of the future. It 
shonlvl Ik* noted, moreover, that, up to the present, it has made no loan and 
has luit a low debt which is regularly aiiiortiz<‘d each year, and whith is 
[:oiui)jratively insignificant in comi-aris^m with its e\’er increasing general 
:orunHTce, 

- Apiculture in Queensland in 1915 - 191 $. - Annual Kepotl of D^partmerU of Agri^ 

culiureand Stock lot thf I<)t5’i9i6, pp. r-158, Ilristwif, 1916. 

The total area of land under cultivation during 1^15 was i 059 401 
acres, an excess of 78 183 acres over the preceding year, an increase 
ffasto a great extent due to the encouragement given in 1915 by the Gov- 
ernment to add to the land under wheat, so as to make, as far as possible, 
[Queensland self supporting. The drought, however upset these aspirations 
and all the main crops siiowcd a decrease in acrea^^e and in production, 
txc‘c])ting baiumas, which rose from 779b acres to S166 acres ; pine apples 
from 3423 to 370f) acres ; and apples from 2020 acres to 2179 acres. The 
produce |)eT acre from the bana las and pineapples, too, was greater uixjd 
an average than for the precetlmg year, banatuis producing 148 bunches 
to the acre, as against 136 bunches and pineapples 24S dozen as r^ainst 
240 ilozens. 

AiJ the grain cro])s, excepting r\’c and rice, showed much reiiuced aver- 
a;^c yields, but the value of farm crops did not, owing to the higher rates 
rjlmg in the markets, show suclx ctnnparative falling off. 

The number of holdings that may be classed as fannsteatU was 24 S2S, 
^ increase of 375 or i.ii per cent, on tlic preceding year, and an increase 
of 5 ^89 over i^, and an increase of 39.06 per cent in relation to 1904. 
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The total number of persons engaged in fanning and in dairying ^3, 
58 840 and of these 1331 males and 1438 females were engaged in dairying 
The total use of machinery and implements required for use in agricuitim 
and dairjdng was £ i 856 192. The total number of holdings upon which 
land was cultivated was 22 095. of which there were 2380 ailtivating undei 
5 acres, 6488 owners of between 5 and under 20 acres, 6718 from 20 
up to 50 acres and 6409 owners of 50 acres and upwards, the total acrea^ 
under cultivation being 1059401 acres. 

Dairying. — The figures of the Government Statistician show that tlit 
total milk in 1915 was less than the preceding year by 30 per cent, the 
figures respectively being 70 093 674 gallons and 100 189 876 galloas. The 
output of butter was reduced by 32 per cent, of cheese by 45.43 tent, 
the number of butter factories in operation being inAreased by one and d 
cheese factories by seven. In 1914 there were 387 311 cows and in uaj 
the number was redttced by over 52 000 on account of the drought, the re- 
duction in the quantity of butter being equal to about 5211 tons. 

Live .Stock. — The reduction in live-stock during 1915 was less than is 
the drought year of 1902 estjepting with regard to sheep, as will be sees 
from the following comparative figures : 

RcdocUoa % d Rcdnctka 


Hotscs. JVt>3 

Cattle 3-*.5S ij.37 

Sheep :S,n.S 31,04 

Sv\-ine 36 , S 3 io.oj 


There were on the 31st. l^'ctmber 1915, 686871 horses, 4780 ^(3 
head of cattle, 15 950 154 sheep and 117 787 pigs in the State, the reduc- 
tion in each case being of horses 56 1S8, of cattle 675 050, of sheep 7 170 705 
and of pigs 48 851. It is interesting to note that the number of ouTiei? 
of TOO head and under increased by 72S |)ersons and that the total number 
of owners of cattle increased by 335 persons, notwithstanding the deere;^ 
in the stock as a whole. The average number of cattle held by 40 051 jiti- 
sons was 119 head. Of the total number of sheep there w'ere 4091 owiierf 
ard the average number of the flock wa.s 38()(). 

\\ ith regard to sheep, however, is is hardly fair to take an average 4 
< the whole number, from the point of \’iew of the nuniber engaged in the in- 
dustry. For instance, there were 2447 fx^rsons who owned a thousaiul head 
or less, and 175 persons who held from 20 coo upwards, the latter cla^s 
owing 7 5S5 655 sheep, nr about one-half of the whole number. 

An idea of the progress of sheep famung by the smaller holder is tol^ 
found in the holders of under 500 head, of whom there were 2013 agaiibt 
1492 people in 1914. 

The j^rcentage of lambing was 29.60 per cent in 1915 as against 541'-* 
per ceut. in 1914, the numl)er of Iambs dropped in 1915 bemg 2 14647^- 
There were, in 1915, 117 787 head of swine in the State, while the 
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il home consumption wjuirements are 216 253 head. 'Hiis position was 
t caused by the drought, but is experienced very year. 

Meat Trade. - There were 23 establishments for meat preserving or 
bacon eming m o^ration during the year, and these employed 5050 W 
,s, tlie value of the machinery and plant being £ 944 059. land and 
niuses to the value of £ 893 094, and the output was north £6 478 8tt 
Iccline of between 8 per cent, and 9 per cent, oir 1914. 

" ,w/, - The wori rnarket during 1915-1916 totalled in Brisbane 246 376 
against 182376 bales for the year to 30th June, 1915. Hscepting 
Icdes of New South Wales wool, the whole was of Queeitsland growth 
I ivas made up of 97.5 per cent of merino wool and 2.5 of cross-bred 
1 all strong wool. 


Ki'iluced to pounds, the sales consisted of 61 283 049 lb of greasy wool 
,n average value of n.i d. per lb, and 15 285 8^, lb. of clean wool of a 
lie of 22.50. a lb. or a total value of £ 4 279 498. 

SH(;ur. - The sugar sea.ion of 1915 resultal in a short^e of approxmia- 
■ roo 000 tons due to the severe drought ex|)eriencetl in nearly ail the 
ar districts of Queensland. The total acreage under cane in 1915 was 
mated to be ^3 027 acres, a decrease of 8168 acres compared with the 
vmus year. this cane from only 94459 acres was emshed. This 
ilted in a >ield of cane of 1 152 516 tons, or an average of 12.2 tons per 
.> an abnormally low figure. The amount of cane used bv the mills to 
Hifacture one ton of sugar was 8.2 tons, a lower figure than at anv time 
.totore. 


I hf work of the Bureau of Sugar Ex])eriment Stations his been con- 
ad in the direction of the introduction of successful varieties of cane from 
r coiintru-c The analytical and «,mmercial testing of the varieties 
cl by the Queensland Acxlimatisation Society, and preseiiteij bv the 
■n lureau has now been completed, and many of these new canes are 
ig aistnbuted free to case growers. 


- The Retatloo of ftrm W*«b to Hty Fever.- lui.., ii m ih„ Buiiei.n 

xav ( ll.„„e»Uuu. Vol, VI, Xo. 2, p,.- Sacramnilo, Calitomta 

H'biiLiry, 

It is cstiinaterl that each year more than too ooo [leople in the I’nited 
'S suffer from hay fever, .\iieniophilous plants, being the richest in 
•". are the most liable to cause the fertr. In detennining the agent 
nil ogical test is useil, that is to say, a .small qiiantitvof the suspect- 
Olh n IS placed on the nostrils or the comer of the eve of a person siiscent- 
to iia\- fever, the smiptoms of which develoi> in positive cases. Bpi- 
wc rcmtiois with pollen solutions are also used. Immunitv nuv be 
by the injection from time to time of a vaccine prepared from 
■>1111 of ,K,IIen to which the patient is susceptible. This inmuinising 
IS still m tlie exjierimeiital stage, 

Tlu- causes of this illness have been thoroughly studied bv the Ameri- 
Fever Prevention Association, the plants causing it have been 
r>nmed, their injurious effects made known to the public an<f the 
’r<*ssion attempted by means of Ijoth coo|)eratio!i and It^slarion. These * 
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methods have greatJy reduced the number of cases in certaiii districts, 
tably in New Orleans. ^ ^ j 

Plants causing hay fever have also been studied in California. 
the co-operation of the Faculty of Botany of the State Univerrity, of 
tanists and doctors, the al>ove-mentioned Association has collected and ej* 
mined the pollen of many suspected varieties. Tlie results obtained sf){| 
show that the greater part of the forage Granunese cause spring hay 
Johnson grass '{Sorghum hakpense), ray grass (Ldium italicum), and| 
mixture of timothy grass and all give a positive reactij 

to the biological test . The ])oller of the G ramim ae is, however, usually 
harmful than that of other families, particularly the Compositae. Ta 
follouii^ plants, other than Oraminece. have so far been found to uua 
hay fever ; they are given in decreasing order of pemiciousness. 

Western Mug^vort {ArUmnia haUrjpkylla), Western Rugwteil 
Cocklebur (.VaM/Atww EiUsc Ragweed {Fransfrin acanlhicarpa, ruir.^t 

temifolid), Curly Dock Vigwced {Chfnopoiiium a/frkw), Wormseed {( 

minihicum) (the last 5 only give a weak reaction), AtnpUx sp. f.ltripirjf gavcaxf 

marked reactitm with one patieut). 

The following plants are strongly suspected : 

Sand-bur {Frmseria Mnnoaa), poveny Weed or Wratcni Rider (ir<» OicW/uni), liti i'n 
(.4r/fwii7a spinc^cens), Russian Thisik (Sa/iJa Kali). Ilymentxlea {Hymnm4ea 
Guateitiate or Mule Tat i liucchans Spiny Clotlmr (Auft/AiMW i^i»t;5w«), 

{Hclennim pitberulum], Irwliue Brush or Kern l.reax.w<Ml (Spin-iiathyi , !l 

Sage (''irfdVti spiiujia], 

702 - Agricultural Experimentation in the Argentine Republic. — Mtmsuro Ji 

tura [It* la S’aciSa, Dinxcion <'^^nl'rai dt y /ntYs/rc^giflrtcs .1 i.tR'o/ot, N 4 .: 

1-572. Buenos- Ay res, icji5. 

The Director of Agricultural F/Uicati^Jund Fxperimeuts (Miuie: 
for Agriculture of Argentine) ha*^ puhlislied thta monograph on agriaiiv.:: 
experimentation, inciudiug, besides an historical part, an account fi\ 
present state anti organisation nudei existing rules, together with .m ? 
count of all the piars for eX]>erime!its to be carried out at each of the n^r 
uomic and experiment statioius. 

The task given to the Sections of the Agionmnic and Kxt^eri'iK 
St itions (which dey>end on thff ^Ministry of Agriculture) is : to actdin; ii.- 
select and produce \ arieties suitable for agricultural purposes ; to 
the cultural conditions most suitable for the diffcient regions ; to deUrnii 
the exact quantity of water necessary for irrigation and according tot 
various cultural systems ; to consider the [tossibilily of indu.striaHsi‘.:' 
of certain agricultural iiroducts ; and to compare, to this end, the diflvitt 
methods and propose the most suitable ones, 

For this pur|>ose, the Section iias an cenologicid station atConcuri: 
5 agronomic .stations of a scientific cliaracter in the different zones oi t 
country, that is ; Alto de Sierra (Andes zone), Gi^emes (subtropical 
Pergmnino (central zone), Guatracheyba Fampa zone). Ri(^ Negro \*' 
.them zone of irrigated valley's); new experiment stations for deiuoibu 
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,,j |iiir(K)ses, established in places well chosen froux tlie geographical point 
vjt‘\v {Ivoreto, Colonia Benitez, Bella Vista. Catamarca, h Roija, La Banda, 
iiidara, Tigre, 25 de Mayo) and 5 exjxfrin^ept substations tor cereals. 
Ijiirhly scientihc character, divided in the cereal zone (San Jorge, Poa- 
nt, Guatrache, liengolea and 25 de Mayo. 

Each agronomical station and exj>eriniental station, according to 
v. receives an annual subsidy of O12 000 pesos and 6000 pesos resi>ecti'/ely. 

The programme of work includes 2:u projects for exiHrriments. for 
:li of which are indicated ; the place of tlie exireriment, the aim, the 
.ii’it-r of procedure and the ap])ro\iiiiate cost. 


CROPS AND CULTIVATION. 


influenee of Temperature and MoBture os the Growth oC Millet i). ~ bielov.c a , 

id r^OtA uo nytih\ut 0 HOt( JU^muHUhfi iBullei‘n oi Applied H<Aany], Year 9, 

N' t pp, 533- S5I. Iig. y. lylt?. 

In the ranicoiiieae group, the seexmd flower of the spike let usually has 
tlivr audraeciuin and nor g> naecinro ; it is only in exrt'plioiial cases that 
is of normal formation, capable of l.<dug fertilised and of forming see<i. 
the district in which is situatcfl the liesencink agricultural experiment 
tioa (South- luastern Russia), after an unusual iy wet vear, sucli as that 
!<([ i, the phenomenon of two grains p,er spikelet fs more fn^quent. thus 
I'liK'iiig an increaseri yield. In vi'ia’ fir\* districts prrKivK’tioii increases 
;tru|Kirtion to the lengtli of the growing |M;*riod. wliich is in direct ratio to 
‘ total ]jrecipitation. 

This ])hcnomennu is shown in the following table, which gives the re- 
of a series of jK>t catpeiiinents. 

I. - Duruiwn of the period of ^riruth of mil’d at varying depress 
of Hot! moist tue I pot expenmotUs. 


SoQ moMutc 

20% 

40 % 

1 ,. v.if. cmpsidun; (rtd), j 

SS.bivs 

95 

• » * (whitv':. j 

9* ' 

95 ^ 


] 06 (lay.<i 

106 ► 



106 (Li vs 

106 » 


In projx>rtion as drought increases and the period of growt h dim in - 
the nnmlKT of seeds formed and developed also <liniinishe.s progres- 
the more so as the average size of tlic seeds is greater. Therefore, 
'■a M'lecting a variety <d millet {Panicum ttitliaxxnfm L.) w^ell atlaptcsl to 
arid climates, preference sliould be gi'. cn to small -graineti t>q>es. A 
as of parallel meteorological and biological ob%'n'atious was undertaken 

’) See 1>. Miirch. j'or, N". ::i, 


AGaiCW 

METEOl 



soil, PHYSICS, CHEMISTRY AND MICROBIOEOGY 


to denioiistrate ami study the nature of the close relationship heU\^ 
flowering and weather. The results showed that . i) during very damp ^ 
misty days the flowering glumes do not open at all ; 2) if there is a high te^ 
perature. little moisture and a clear sk>'. flowering begins at 8 a. m.. ami 

be advanced by an hotu by concentrating the sun's rays on to the 
flower b)- nteans o{ a magnifying glass. This procedure loses its eflicaq 
as the day advances and gives completely negative results after ii o doci 
The maximum flowering energ)’ (separation of the glumes and appeamjjt, 
of the stamens) occurs between lo and ii o'clock, and is considerably rj 
diiced after midday. 

In the Samara district there is such a close and well-marked mitwfJ 
olngical and physiological relationsliip that it is possible, by studriiig tif 
manner and rate of flowering, to form a fairly exact idea of the ctmrse (>f tiK 
thermal and hygroscopic values. 

704 - Factors Affecting the Evaporation of Moisture from the Soil - hawis, r s ^ 

ROBINSON, J. S. i VtLih Acriiultunil Experiment Station), in the Journal 0/ 

Kemink, Vol. VII, No. lu, p^>. 44i'4i'i -r ^’^7- Washington. D. C., 

Soil moisture, which is of peat importance in agriculture, may, 
districts, be lost either by capillar)* attraction, which draws the watertt 
the surface, or by evaporati(Mi. which is one of the most imjKrrtant 
in presert'ing the nioisture of the soil, lliis paj)er give.», first a critioi 
review of the scientific literattue on this subject, then a description 
series of exiierinients undertaken from 191: to 191O in different 
tinder varying conditions. 

The results show* that the evaporation of the water of the soil is in !i 
rect connection with the original moisture ; the differences are slighter ivr:e 
there is much moisture than when there is little, and there ap|>ear ti^ i) 
critical ]x)ir!ts at whicli evaywration undergoes sharp variation/. lvva]>orati<i! 
in moist soil diminishes very rapidly in propQj^n as the moisture in ira 
air increases. Air currents cause an increase in e\’aporation. wliich, however 
becomes ver\* slight beyond a certain vel<x:ity. In completely s,atur:ite 
soils evaporation is greater when the sriil particles are fine than when the 
are coarse. Decrease in sunshine causes a great decrea.se m eva^)*irati>'3 
which is also affected by sudden variations in tem}>eraPure. howe\ er 
they may be. Evaporation is effectually restricted by ? thin, dry* 
but more so when the particles are coarse than w'hen they are fine. Coiupift 
ing the surface increases evaiKiratioii. Finally, evaporation m;i'’ ^ 
reduced by the addition of a concent rateil solution of soluble salts, 

A bibliography of 41 publicatiors is apjiended. 

705 -The Effect of Soil Motstitre Content on Certain Factors in Wheat Produciioa. 

HARRIS, F. S. anfl Maugh-an, H. T., in USah A::ricuttural CoUi^t Exprtiwfnl Shi'i fi (• 

Uitn No, 15:. pp, I'tfi -1 I- IS. rtrth. February 1917. 

A knowledge of the intimate relations betw'ceti the crop and the moistiti 
of the sf>il is important to e\'er>* farmer, particularly to those in arid di; 
tricts. For this reason the authors carried out exj>eriments to deternisc 
the water requirements of wheat and the water content of the soil duns 
•v’arious stages in the growdh of the crop. 
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The experiments were carried out during the years 1913, 1914, and 1915 
galvanised iron tanks, each of which contained 476 pounds of water- 
4 loam with a high lime content. Spring wheat was sown and evajwra- 
)n ])revented first by a */^i-inch sand mulch, and later with paraffined 
per ; any loss was made up with very pure tap water. The tai ks were 
rided into 18 series of 2 tanks each, the series having varviug moisture 
editions. The life of the plant was divided into 3 periofls : i) from plant- 
^ urtil there were 5 leaves ; 2) from the 5-leaf stige in full earing ; 3) from 
|l earing to maturity. 

The results showed that the highest yield of grain was obtained when the 
e s»>il curtained about 20 % moisture throughout the season. This was 
out J of the moisture required to saturate the soil completely. Wheat 
iin particularly sensitive to soil moisture durir^ the period immediately 
evedirg earing. 

There was a greater loss of moisture by evaporation and tran^riration 
mi soil prcKlucing a large crop than from a free water surface, but the loss 
IS ijreater from the water surface than from a soil producing only a small 

•p. 

ruder favourable moisture conditions the crop was 20 times as great 
inuKr unfavourable ons. Wheat may suffer as much from excessive 
listure as from excessive dryness ; the imjx)rtance of favourable soil 
tiiture conditions is, therefore, clear. 

> - Rainfall, Irrigation and Subsoil Water In the United Provineet of Agra and 

— Moloney, I ;. .V., In The :;ri^vUurai Journal of India, Vol. XII, l*art I. jip. Val- 

luttii. Jamiar>’ no?. 

The writer has examined the rainfall and irrigation statistics in the 
litid Pro^dnees and shows that in the last 29 years the increa.se in well 
illation is 52 |)er cent, the increase in canal irrigation 72 per cent., while 
L' decrease in tank ir tqpHiten amounts to 29 per cent. The writer is of 
? opinion that these diffidences are too great to he explained eutirely by 
ntall. 

In the United Provinces nearly 58 per cent of the total irrigation is 
ne from wells. This fact, coupled w*ith the very general complaint heard 
Ijte years that the water level in the subsoil shows a serious fall, indi- 
the desirability of exanuning the undeigrotind water supply in order 
ajccrtaiu if it can stand penuanertly the existing strain or it, particu- 
Iv Kcause of the much greater drain cause^l by construction of raanv 
^ Wells and improved methods of lifting the water. 

F.xainination of statistics for the last 20 years show’s that there has 
tn inipose<l f)n the subsoil water supply an additional drain amounting 
the water used for the annual irrigation of 2 million acres. From this 
1 judging from tlie areas irrigated by canals and tanks in addition to 
‘11>. it seems clear, leaving out of account variations in the rainfall, tha; 
^ annual net addition to the subsoil w.ater supply is le^ than it W’as 20 
Sts ago. If well irrigation continues to extend, it seems clear that the 
^ in the subsoil water must continue. In years of gowi nritdall Uie 
‘1 be arrestetl, giving a temporary relief only. ' 



1096 


PKRHA^^ENT raPROVEMENT, DR,UNAOE AOT IRRIGATION 


As possible remedies or at least palliatives, for the stopping the 
in the subsoil water level, the writer suggests that : 

1) the great fall in the area irrigated from tanks is due to the polij 
of surface-drainage, w'bich has probably been carried too far , 

2) at times when the irrigation water was not all used, the surpl, 
water should go to fill the tanks and not run to waste. Irrigation done fro, 
tanks thus filled might be charged at a lower rate as an inducement to sa, 
the waste ; 

3) attempts might be made to increase the supply of water to 
subsoil by excavating wells in the beds of tanks or streams so as to mab, 
direct communication between the surface and subsoil water. It is 
tliat drainage into the subsoil would be found to po^ess nearly all the 24 
vantages of surface drainage without its great drawbacks ; 

4) keeping all the land under the plough is the most efficacious ^ 
medy, but the cost would be immense ; 

5) in undulating country much water might be saved by extendiEi 
the practice of constnicting field or ravine embankments. 

707- The Drainage ol Irrigated Shale Und^-MrujER. d. g. andjEssn*. i,.T.,in t 
Siaies Dipartment of A^ricuUure, BunWmXo. 50:, pp, 40, fig. 12 t IX plates. \Vashir.gt:4 
D. C., Appl 23, lyi;. 

Drainage is one of the most important problems to be solved by 
niers of irrigated lands, especially those coasistii^ largely of shale wHci 
mav or may not outcrop, and in which the soil is made up laigely of lis- 
integrated shale. Such soils are found in all the Rocky Mountain St.atc^ 
and it is with them that this bulletin is concerned. The geolojpcal featirt^ 
surface topography, and underground water sy^^stenis in their relation 
the different types of shale of the district, are first described. This is follow- 
ed by a study of the most suitable drainage methods to be employt-d. 

The main conclusions may be summarised as follows : 

Shale is an important factor in the movement of luulergrouncl 
especially in those areas where uplifts and displacement.'^ have occiimd 

Shale may influence the movement of seepage water in 3 dififresj 
wayT ; it may pass : i) over the top of the rmdisturbed and impervious stratiii 
2) between the layers ; 3) through joints, faults and cleavage planes. 

The minor features of the surface of the underling shale are frequaitli 
quite irregular and are masked by the overlying soil. They can only lx 
determined by soil borings. 

The source of the seepage w'ater is deep percolation, resulting Ies 
irrigation and from seepage losses from canals and laterals. 

Artesian conditions exist usually where the seepage water inovfi 
through the shale, although the pressure may be low Giving to a large aiio 
ber of areas of leakage in the confining medium. 

There is a relation between the seepage areas ancl the tojrogr.ipliy d 
the underlying shale. The affected areas usually occur near shale riig® 
and points. This is because there is a greater pororily in the shale rid^ 
than in the deeper zones, as the ridges, having sustained the effects 
weathering, are more shattered and fractured, while the points are iDOP 
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jell greater in number. Moreover, the soil covering is shallowest 
fcr the ridges. 

i The deeper zones carry most of the water owing to <y)ntiniuty and 
feater area of cross section, and the genera! movement of the water is 
irallel with the main jointing 5 >'stems of the shale. 

practically all shales are rich in alkali and the seejjage waters leach out 
(]uantities. Consequently many of the waters discha'rged from drai- 
igt systeni.? in shale have a salt content as high as 2 and 3 %, in which 

innny nitrates. Because of this condition of the seepage water the 
fiur lagged soils of shale lands rapidly develop a severe alkali problem. 

Shale lands cannot be drained by the ordinan* methods because of 
K- Tiiovement of the water through the shale under pressure and also be* 
inse of the extreme retentiveness of the overlying adobe soil. 

The 3 essential factors for the successful drainage of shale lands are : 
prnf)er location of drains ; 2) sufficient depth ; 3) relief wells. 

Drains must be located so as to tap the contributing shale features, 
iclt tis ridges, points, knolls, etc, This necessitates careful and complete 
rtliminary examination. 

The amount of shale reached and the amount of water developed are 
-nuott‘<i by increasing the depth of the drains. These deptlis should 
r\ tr he less than 6 feet, and generally depths of 7 and 6 feet and irwiie 
re essential to success. 

A sy.stem of drainage in imuiy of the shales will l»e incomplete and uu- 
iccessfnl without relief wells. 

Thest' relief wells arc simply artt^sian wells. This does not necessarily 
tcu!! tliat the water rises to the stirface and overflows, since any well many 
c considered as artesian where the water ri.seh to some e.xtent after havmg 
un drilled tlirougli a comparativei}* impeiA iou^ stratum into one carrying 
iter ; in other words, wheilfc the water enters the well under pressure. 

See|)age areas occur almost invariably where pressure comlitiom* exist 
n l tlie movement of the water is upward. In a few cases only is it jx>ssible 
) place the drains deep enough to reach the supply of water that causes 
10 saturation. Often the water-carrying zones of shale have been found 
t cie])tl’s of 30 feet. The cost of installing drainage lines becomes prohi* 
itive loiu: I'efore this depth is attained, but unless the water-carrying 
it-diiiiii is readied drains will be of little service however carefully tliey may 
e ItxMted and constructed, or howwer closely they may lie spacerl. There 
rc cases ir. w'hich drainage systems have l>een (X»nstructed in shale to a 
vpth of 7 feet and developed considerat^e qu anti tier of W’ater, and yet 
iepage water rises to the surface. 

I lowing s|)rings have been found within 10 feet of a 7 foot trench. Th^ 
exults show clearly that ordinary' methods of drainage will not reliev’e 
conditions where the water is supplied under pressure. 

Ihc purpose of the relief well is to connect the tile line with the deeper 
Irata which are the sources of the seepage water and to relieve the pres- 

by allowing the w'ater to ]niss out freely. As the area of influence of 
dkf wells is small they should be closely spaced, in many cases 5 or 6 to * 
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100 feet of trench, The depth of the wells should be from 6 to 20 feet 
low the bottom of the tile drain. The greater part of the water deveU 
by most of the drainage s>^tems in shale comes from the relief 
A diameter of 2 inches is sufficient for the relief wells, and in most oij 
shales they have been installed with a soil auger. Frequently, ho\ve^ 
hard strata require the use of a churn drill. 

The cost of labour for trenches in shale ranging from 6 to 7 feet i 
depth is S 0.25 per hour. The unit costs of excavating, laying tile and 
fillirg, together with the cost of installing the relief wells, rangL* ij, 
$ 0.12 to $ 0.25 per linear foot of trench. This does not include 
of material for the drains. 

The cost of drainage of the lands referred to in this bulletin ranged fs 
$ 13 to S 100 per acre. 

Once seep?ge trouble has developed in shale larids it increases r-ipK 
The quantity of the alkali salts at or near the surface also increases ra[* 
in waterdo^ed lands of this tv-pe. The drainage problem and that ii 
momi^ excessive salts are simplest, the construction most econurr^ 
and the results most satisfactory thereftjre if the drains are installeil at 
first sign of the trouble. 

708 - Spray Irrigation. — Willums, Mno B . in the I'nUfd Siatts Dfparimfni of Ajui 
Bulletin No. 405, pp. 40, lo- Washington, D. C., Febrvary 14, WT- 
During the last lo years spray-irrigation (i) has spread greatly tlir t 
the United States, particularly in the Atlantic Coast from Massatdu-v 
to Florida. It is particularly well adapted to supplement uncertai!i r: 
fall in market gardens and orchards. The economic conditions must, h 
ever, be favourable, as the cost of installing tffis sysiem is redatively b: 
While a portable outfit may cost only $ 50 |)er acre, a stationary 
ntiou system may cost as much as $ 150 per acre, not including tb.c 1 
of a pumping plant and the laying down of a main pipe line to tl:i- lie 
The cost of installing a stationary plant for a small acreage an!"^ 
to $ 250 per acre, and the annual incidental expenses come to $ 51 per i 
The liigh cost prohibits the use of this method for many crops, hii* : 
is combined with ordinary irrigation methods the expenses are less he; 
Spray irrigation is practically independent of the topography of the 
and can be applied to land too rolling or rough for surface methods 
.\s spray imsation is coinpararively recent, the author canud. 
various tests to determine the amount of water required by this systetr 
In damp climates amounts not exceeding ^ j inch are considerei 
lent for seedbeds and young vegetables, whereas maturing garden 
strawberries require U* to i inch. In the growing sea.sou markets vuv 
need from 4 to 6 inches. The Florida citrus groves may require as iiisic 
3 inches .per irrigation. 

In arid flistricts market gardeners irrigate every 3 or 4 days, whi' 
trus groovers a])|)ly fnin 4 to indies each time. As a rule, in damj> di't: 


(1) See B. N'os. 486 and Gz, ; H. 4914, N'o. loy; ; H. N’t«. 15 dml 
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,epth of I inch per week suffices, but in arid districts i % inches per week 
required. Information is given on the installation of pumps, and the 
IciTig of sumps, shallow wells and deep wells, 
r Three types of spra;^ irrigation have been generally adopted : 

I i) Hose and movable nozzle or movable lines fed from an under* 
jund pipe system and hydrant ; 

2) Circular nozzles fed from an underground pipi .system ; 

3) Overhead spray lines fed from an underground main feed pipe. 
The hose and movable nozzle type has long been in use, chiefly for 

tering parks and 8ower beds, and also in some Florida citrus groves. A 
»di6cation of this system is the use of a */, inch plj^e, 18 to 20 feet long, 
itaining a row of small nozzles similar to those used in overhead irrigation 
;tems. This pipe, connected to the water supply by a hose, is supported 
niovable or stationary tripods. 

Stationary nozzles fed by underground pressure systems of piping are 
icn in favour in Florida for market gardens or citrus groves where the 
idy character of the soil demands rapid irrigation. The water is driven 
by pressure through an underground steel or wronghtdron pipe, but the 
an feed pipe is sometimes in cast iron or riveted steel. I^aterals are placed 
to 15 inches below the surface in parallel lines. At intervals of 30 to 
fcit risers are placed on the laterals, at a height of 4 to 6 feet above the 
•face for market gardens, and at a height above the trees in orchards. 

Tlie risers are placed altemutely in lines as is shown in figure i . Each 
tral is controlled by a valve, and, in some cases, the risers too are fitted 
;l- valvee, so that the water may bo cut off ns necessar>^ 


Spray irri^aiion sysUm. 



l iv« 5 — plpiuiij a (V1U for stationan'-noztSc spray fvslmp, shoirtiig the posilioiis 

027] rt. 


3 
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Figure 2 shows the fittings for the stationary-nozzle spray system, 
The nozzles vary in design, but may be divided into 3 groups : i) soli, 
nozzles with no movable parts; 2) adjujitable nozzles with parts which cai 
be manipulated to cliange their capacity or form of spray; 3) rotator 
■nozzles. A series of experiments carried out in 1909 on the efficiency c 
various nozzles, showed that, in every case, the distribution of the water i 
ven^ uneven. The solid and adjustable types placed the maximum 
within a radius of about that of the sprayed area. 



Fig. — Sketch showing typiad fittings of underground laterals for stalionaiy ni n; 
spray sj'stems : 

A, Main feed pipe ; E, bushing at reduction of pipe sizes ; C, cross in feed pirrf: r 
drain cock or plug ; If, nozzles; I,, lateral pipe lines ; M, malleable unions ; N, nipples ; S * 
inch galvanised stand pipes ; T, malleable tecs ; V, brass gate valves. 


The rotatory nozzles distribute the greatest amount of water near the 
centre, and the amount received decrea.ses with the distance from the ii<izz!e. 
The cost of this system exceeds that of the hose and portable nozzle, ar i, 
in many cases, that of overhead equipment. The cost of working is aU?':: 
the same as that of the overhead system, but it is usually U'ss cfficiiri 
than this latter method ; one of the drawbacks to this system is that it Is- 
tributes the water unevenly. 

The stationary overhead spray system marks a great forward stc]* h 
spray irrigation, for commercial crops. Originally this sy.stem con-''ti,r: 
of a few lengths of steel pipe se^t on parallel rows of posts and connectc'l vrit: 
a hand force pnmp. A series of small holes were drilled in th»* 
through which water could be forced in the form of Spray. In order to 
remedy the clogging of the holes, they were replaced hv small brass 1:012- 
les, screweri into the pipe. So that a piece of land 50 ft. wide could 
irngate.d all over, the nozzles were placed on pipe lines that could be* tinn- 
ed or rolled in Irearings. Figure 3 show's the tinderg round system 0! 
HFain pipe and the arrangement of the overhead pifie lines. The mai" 
pipe should be made to nm as straiglit as jxissihle ; the nozzle lines shotdi 
ryn perrx-ridicular to the main p^ipe. 
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ij, ^ — Typical tiltings for overiwaU nozzle lines t-onnecTcd to miiin fml pipe an< I metbryj 
a farm road. 

A, M*Un feed jMpc ; D, drain cock or cap ; E, elbow ; P, bundle for luniing uozzlt lines ; 
,cap hh handle ; J, side-outlet tee ; K, concrete base for pipe post ; Li nozzle line pii>e : 

, ‘lung” nipples; P, plpe-hangcr ; Q, i V.lncb pipe pfjst; K, re<ludiig cocket : r, iiiming 
ijeii ; V, brass gate valve ; X, risers to nozzle lints ; 7., nozzles. 

The size of the overhc*ad pipes is dependent on their length, and should 
at exceed i % inches. The end connecting with the feed pipe must be 
itTcieiitly large to carry the full head of water. As the water i.s diminished 
c each nozzle, the pipe can be reduced in size, finishing with a inch pipe 
t tlie extreme end. The lines are 50 to 56 feet apart ; this allows the wa- 
ir to be sprayed over the whole field. The pipes are placed either on posts 
roil cables suspended from high posts. This last method allows the pa.ss- 
of hoTst^s and unobstructed working all over the field. If wooden posts 
rj used they should not be lighter than 4 by 5 inches, and should be set 
1 the ground at a distance of 2 to 2 Y2 feet apart, The posts may be-either 
i^h or !ow', according to the nature of the crop. Posts for cables should 
t roo to 200 ft. apart, and the nozzle line is suspended from a tight cable 
r wilt, strand. Telephone posts. 8 to 10 inches at the base and 6 to 8 in- 
hes it the top, are very suitable. Both the end posts and the cables must be 
niily anchorcxl in the s<.>il. The chief difficulty lies in the clearujig of the 
uz/.lcs ; for this reason the pii>e should be kept within reach. 

The overhead pi]>es are usually of galvanised wrought iron or steel; 
hr m iin underground pipe of stt^el or wrciught iron with threaded joints. 
:->t iron pipes last longest, and are comparatively cheap. The various 
of pump are described, and details for the installation of spray irri- 
tien systems are given. 

09- Rotations and Titlagfi Methods in Western Nebraska. —Snyder, w. p. and osborn. 

'V M , la Th£ Vttdrersiiy of SehraskA Ai;ritu}iural Esp/rimrrti S!ation BuiSiiin No. 155. 
;■!» 1-48. Lloo»lu, Nfb. Tuac i, iou>. 

The data reported in this bulletin are the results of experiments in 
' Uitiuiis and tillage methods conducted on a series of one- tenth acre plats 
the table-land of the North Platte P'xpcrimental Sub-Station during 
eight years. This bulletin is a means of reporting progress, or 
ills thus far secured, rather than a report of conclusions drawn from a 
d line of investigation These results are j^resented in 13 Tables and 
1 Charts including records of precipitation by months, the weather con- 
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ditions of the season during which the crop is grown being the great(^ 
factor controlling yields in Western Nebraska. 

The conclusions reached so far are the followng : 

The seasonal precipitation has a much greater influence on crop 
auction than methods of seed-bed preparation, crop sequence or manun 

During favourable seasons profitable crops have been produced byaj 
methods, and during unfavourable reasons profitable crops have not 
produced by any methods. 

The system of alternate cropping and summer tillage has failed b 
overcome severe drought conditions and has been less profitable in the pro 
auction of com and spring grain than ordinary methods of producti^ 
(winter wheat is not considered in this report). However, the system oi 
alternate cropping and summer tillage, during some unfavourable yean 
has given a large increase in yields over common practices and thus h 
served as a practical insurance against entire crop failure. 

From the standpoint of either yields or profits it matters but liuic 
whether the land is fall plowed or spring plowed for spri^ grain or cors 

The spring grain planted on corn-stalk land has not yielded more that 
when planted on spring-grain stubble, it has given more profit when grow: 
on the com land on account of there being less labour required in preparatioi 
for seeding on com land. Farmyard manure has not increased the yid; 1 i 
sufficiently to pay for the application of the manure, probably becaia 
water rather than plant food is the factor controlling production under thes 
conditions. However, it is believed that the use of manure is advisabli 
as a security against a deficiency in fertility and humus. 

Green-manure crops are too expensive for practical use under present 
conditions. 

If a value of $ 4 per ton is given to sorghum hay this crop becomes 
of the most profitable crops here considered. During favourable season- 
and also under drought conditions it has given a larger tonnj^e than any 
other crop, 

As a single crop, corn ranks above any of the spring small-grain crop; 
in profit returned where the stover and grain are lx)th used. 0)ra folKiw 
ing com has ynelded 5 bushels more per acre than corn following srai 
grain. Spring wheat ranks next to corn in profit returned in these rou 
tions. It gives the greatest profit wffiere it follows corn. 

Oats have proved the least profitable of the crops grown, ard ha« 
usually been grown at a loss. 

Neither alfalfa nor brome grass has been grown successfully in tb» 
rotations. The failure of these crops should be expected when grown 01 
high table-land of this character, unless seeded in rows and cultivated. 
Among the many rotations there was none in which the cro|)s were 
according to common farm tillage practice conducted in a thorough manne: 
that did not give an average annual net profit of more than $ i per acre. 
The results of this work to date commend the common tillage practices oi 
the farmers throughout this region in so far as these practices are conducts 
in a thorough and intelligent manner. 
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^ . The Pbmt Food MatorlAli In the Utm M Forat Trees. - Saux, p. jr.. b The 

joufwU of the Amerkan Chemical Soeieiy, Vol. 39, No. 6, pp, 12B6-1296. Boston, Pa., Jwne 

lOV' 

The investigationa described wert undertaken to determine the plant 
jd constituents of the leaves of three typical New England forest trees 
astuncd dttUaidt Acff succharum and Quercus at the be ginn ing and 
d of their growth {taring and autumn), on branches at different heights 
>m the ground, and in different soils, namely Suffield clay, Holyoke stony 
im and Triassk stony loam. The manurial value of the different leav« 
is also determined. 


Table I. — J^fsults oblained for the chestnut. 


,atusu3 

1913 


ipnng 

igi 4 



I^t 

of 

bnocbet 



Dry mitter 



Estimated 
value pet ton 

fioU 

^trogco Vt 0» K, 0 
per cent per c«st p«r cent 

Muiu- 

rial 

Oulu 

Eslinta* 
u-dvaJoe 
pet ion 
(dollars) 

os a 20 % 
moisiurc 
bam 
(duibrs/ 

SuAeU cUy 

to 

t 9 M 

0.6991 

M«9 

707 

.V65 

4-53 

1 

3* 

1.9 JO 

0.6852 

1.221 

6.7s 

5.57 

4.29 

'itolyokc stony io«m . 

to 


1.162 

0.9917 

8.23 

6.60 

5.28 

j . 

30 

2.106 

a 942 fi 

I.OI7 

7.21 

576 

4.60 

/Triuik stony lonm . 

S 

a.79> 

I 533 

1 460 

966 

773 

6.17 

I » . , , 

J'* 

2.WI 

1.405 

1 545 

10.20 

8.16 

6.52 

^Hotyokc stonv loun . 

to 

*.9S9 

1.024 

1 150 

9A7 

7Av 

6.31 

) 

50 

r ^.660 

0 95 S 

1-747 

9-54 

747 

5.97 


Tlie hight.-st cash value for the chestnut is obtained from leaves taken 
'111 the top branches in autumn in Triassic stony loam. 


Table II. — Results obtained for the sugar fftaple. 




Hdgbt 



I>ry nutter 



Etlitnaied 
value per ton 

Season 

SoU 

braoches 

(fertj 

?Atrogai 
per cent 

PsOs K,0 

pet cent pet cent 

ktann- 

rial 

units 

Estima- 
ted '■'a hie 
per ton 
(dollars) 

mcastute 

basis 


SuflieJd cUv 

13 

1. 579 

0.4948 

0-8535 

4-7» 

5-85 

3,06 


i ■ 

45 

1^46 

0.6505 

08837 

5.11 

4-09 

327 

.UtUffltt 

* Holyoke stony loom . 

8 

2.116 

lOJI 

1.014 

7.34 

5.87 

4.69 

1913 

» ' * 

59 

l.tio 

t.i»3 

1.193 

7-39 

607 

4.95 


/triasBic stony loam . 

8 

1.907 

— 

a 7249 

- 

- 

— 


• . . . 

50 

1^20 

1.056 

1.007 

56J 

4.4 s 

3 58 

sptiag 

\ Holyoke Monv loain . 

8 

5.201 

0.9305' 

1.614 

10.54 

8.43 

* 6.74 

1914 

i . ' . . . 

50 

5^4*3 

t 079 

1 834 

ii.6t 

g.iS 

7 40 


hi the sugar maple the highest value is nblainetl from the leave*i of 
highest branches in spring in Holyoke '^tony loam. 
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Tauuk III, - Results obtained for the oak. 




i HeUbt !; 

of iL-.-t 


Dry matter 


EaiiiiDjj 

S<L;a 9 on 

Soil 

branches P ,0 1 K ,0 > 

(feet) ccat per cent per cent 

iK) 

ona 


Suffield clay . . . . 

12 3.079 

0.31S3 

I.02> 

671 5 35 



» . . . 

40 ; 3.097 

0 -«k 479 

1.331 

M 9 574 

Auliusn 

* Holyoke stony loam . 

5 J 475 

0.9654 

1.007 

*•13 ^59 !i ‘ » 

19^3 

j 

50 :.433 

1.091 

0.968? 

8.18 8.54 


1 

(Triassic stony loaiB . 

10 3.0144 

0.7395 

1.183 

701 5.60 

4|1 


. 

40 2.335 

0 . 93^9 

1.380 

7.84 6-37 


Spring ( 

i Holyoke ston> li^am . 

5 3373 

1.048 

1581 

10.55 8.44 

4 *. 

1914 ! 


50 5.460 

0 9 j 99 

r.519 

11,11 8.88 

r:; 


III the oiik the highest viihie is obtained from the leaves of th-r 
branches in spring in Holyoke stony loam. 

? Conclusions. - Leaves collected in stjring have a higher iiitrouui as 
pota.sh content than those collecte<l in autumn. The phos]>horic acid cc!; 
tent varies with the species of the tree and with the section of the trn ir}- 
wliich the leaves were obtained. The lowest nitrogen and phospVir 
acid content is found in lea\es from trees grown upon a clay soil. Tb 
highest content of nitrogen, pliosphoric acid and ^x^tash occurs in ir -v, 
from trees srrown u])on Holyoke stony loam and Triassic stony loam I 
the majority of cast s the leaves from tin,' u]i]xt branches of the mapLir. 
oak have a higlier content of nitrogen, y)hosjihnric acid and pitash thi 
those taken from the htwer branches, whereas, with a few exceptm.’-s. tb 
reverse is true for the chestnut. The estimated theoretical c;Lsh v ihk 
a ton of leaves calculated upon a 20'% moisture basis varies from $ 
to $6.50, according tu the kind of leaves and the ]x^^tion of the tree nio 
which they are grown. The cost *>f collecting and handliiu^ would |>rtil)d;' 
exceed the value of the leaves ; it is, therefore, inadvisable for farnur't 
spend time in this vvey, S|jring leaves usually have a higher value ; u 
rate, it is wasest to let the leaves remain where they fall as they c-ontri; 
greatly to the growth (T trees in w(x>dlands. If the acidity of newlv-f. "f: 
leaves is taken into consideration it is seen that it requires 25 tons oi gr-* 
limestone to neutralize ^50 tons of freshlydalleii leaves of the wliite ■ 
tree. If the leaves are used in hot-beds, greenhouses, or tm the fieM. 
therehue, advisable to com{)ost them and allow them to dee'omp*H' - 
they have reached the alkalitv stage. Tile slight loss involved by tlii" j-r" 
cess tlfrough volatilization and leaching is comj>enHated for by the Liv- 
able alkaline condition r>f ihi kuu es and the large amount of alkali .vide 
to the sf>il. 
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I The cawmieftl Compotltion of Biste Sbg.— jaksskns, vahiuaij, c, (Riikstanu 

f)omvprK*f8tatk>ii te BCaaitrlcht), van Landbouwkunddgen OtuUrioekin^cn der 

{.'ijUandproifstatioHS, No. XX, pp. 26-33, 

Since the beginning of the war two types of basic slag have been put 
1 the Dutch market, one with a low content {7-8 %). the other with a 
trb content (i5*X9 %) of phosphoric acid. Comparative analyses of these 
ill normal slags gave the following averages : 



Nom*! Slag 

% 

I.OW SUndard 
Sbe 

% 

Hifb SUndard 

Sla« 

% 


. . 6-7 

13.5*17 

58-141 

l-lu^^phoric iici«l 

. . l 6 -i 2 

6 > 7.7 

14.8-19.1 

.Miiirma 

. . o.fy 

2. 1-2.8 

j.02-4.0 

' ouil inm scs<tuiuxi«lc ... 

. - JI.S -17 

28-32 

11.3-17.6 

< of Utm 

6- JO 

— 

67 - 8.5 

1 of uumganeje. 

. . 7 -ti 

4.3*3 

6.3*13-2 

I'ref lime 

■ ■ 1 5-5.3 

6 . 2 - 7.8 

17 - 5-2 

1 r,»l lime a* oxide 

■ ■ 47-48 

36.6-42.'} 

46-52,4 



1.5-2 

2. 8-3.0 

0.7-2 s 


A' i'i seen, the two types of slag show, in some cases, a high silica cou- 
nt. i^robably due to the addition, during manufacture, of fine sand for 
le i>nT]s>se of increasing the solubility in citric acid. The content in alu- 
liiKi magnesia and free lime is rather greater in h^h standard slag, which 
!><) o-ntnins much iron, both metaUic ami omubined. whereas its f)ercen- 
.'t lime and manganese* is low^ 

The ]>rojiortion of other components is usually nonual rw samples of 
-landaril sUigs. 

!t i- tlius s<*en that the high standard slags now on the Dutch market 
ro v'p’al to the normal ones, and may be freely used in agriculture. 

Tins i • iit>t the cast‘ with low standard slags, since their high iron con- 
jnt causes the formation of practically useless iron phosphates in the soil. 
h.> uUimateb’ decrea''ing tlie phosphoric acid (X)nteiit. Considering the 
kjii v>t of trans]>ort the use of such slags Is inadvisable in spite of the short- 
er of ]>hos]>lialic fertiliser*-’. 

12 Eitirnttion of tho CyuftmMo Nitrofen in Two Calcium Cyaoamldc and Uma 

Nitrogen.' Herkaut, a. D . HE?n>Ricpz, R. D. «0d wind. r». jRijksLuidlxjuw- 
tc Maiistncht). in IVrs/«^oi r<iii Landf^^^kundt^f OnJerzi ikmicn drr 
i'■jy\laniibouwpf^^tf%!«tton^ No, ;o, pp- 43-51 The Hngw, 1017, 
i'rnm their ex|)eriments the authors conclude that the lx*st methods 
r ''■tirnating cyanamide in calcium cyanamitle arc the two {oUowtt^ : 

In both cases 2 gr. of finely ground calcium cyanamide are taken and 
rixt* i 'several times with distiUe<l water in a small mortar; it is tjlieii de- 
riiitiA iind alxuit 950 cc. |>ouriHl into a graduated litre flask. The inix- 
-V shaker for i hour, made u]) to volume, shaken vigorously and fib 

It the isl. method is use<l 50 or too cc. of the filtereil liquid (corrt*s- 
h’i' inc to o.i or 0.2 gr. of calcium cyanamide) are then taken. txuire<i into 



H06 MANURES AND MANURING 


a 100 or 200 cc. graduated flask according to the amount of liquid 
neutralised with a lo % solution of nitric add and 2.5 or 5 cc. of 2.5 % 
monia added. A decinorraal solution of silver nitrate is then added 
a burette, the flask being shaken meanwhile. Account is taken of 
until the nitrogen combined as cyananiide is precipitated as silver cyan» 
mide and only a slight excess of nitrate left in solution. The mixture 5 
the flask is made up to volume with distilled water, and, after being 
shaken, it is filtered, if necessary', through a double folded filter. T]ies> 
lution should be distinctly alkaline. Either 50 or 100 cc. of the filter^ 
liquid are taken, acidified with 5 or 10 cc. of 10 % nitric acid by VouuiB'i 
method, i, e. with a decinormal solution (jf ammonium sulphocyanate 
2.5 or 5 cc. of a saturated solution of aminoniacal iron alum as indicatoi 
Should chlorides or other halogenides be present, these are detemiituvl i? 
acid solution by Voehard's method and taken into consideration. 

By the 2nd, method, 100 cc. nf the original solution containing o.j ^ 
of calcium cyananiide are placed in a beaker. This is neutralised m 
10 % nitric acid, and, after the addition of 10 % ammonia, the nitrosj^ 
combined as cyananiide is precipitated as silver cyanamide by addins 
slight excess of decinormal silver nitrate. During precipitation the flas 
should be continually shaken. The precipitate is collected quantitative; 
or the filter and carefully washed. The filtrate, while still moi‘:t, ; 
placed in a Kjeldahl flask, which is shaken meanwhile, with ro cc. of yr 
sulphuric acid, 0.6 gr. of mercury and 20 cc. of a mixture of i litre • 
sulphuric acid (density — 1.84) and 200 gr. of phosphorus pentoxi'i 
which neutralises it. The experiment is then finished by Kjeldahl s metho; 
The filtrate must, of course, be free from nitrogenous substances. 


713 - InoeubtioQ Tests on Lucerne ind Lupin Seedlings, in Denmark. - Christened 

HAPAT.n 'R.,iiiTid$krifl for Pla<^6ot, Vol. :i, pp. 97-131. Copenhagen, 1914: •'ni i 2; 
original abstract) in Centriilblatt fur BaJk if rio/ft ;;jV, ParasitenkMndf tnd Infektioni'nv- 
heiten, Vol. 46. Jena, 1916. 

This paper contains the results of various experiments carried out ir *! 
190; j to 1910 at the various Danish agricultural experiment stations. P 
determine the effect of inoculated soil nr pure culturesof bacteria on .Vfri:- 
ca^o saliva, M. lupulina and Lupinus luUus), 

Manuring experiments were made at the same time, principally :c 
ascfcAain whether the value of the inoculation varies in unmanured 
and 5 )ils treated with calcium salts. 

' 'he tests show that, where Medica^o saliva and M. Lupulina arc 
ceri ( i, the inoculation with bacterial ailtures gives the same results thi* 
wit i noculated soil, providing that good material of known origin is 
Th* ^erican bacterial cultures, supplied by the Washington iVp.ir 
me it of Agriculture, proved entirely unsatisfactory, wheri*as the m\ c i 
tiue.«repared by the author himself, and those obtained from the “ 
ish-cfcmi?ches Laboratorium " and the " Agrikulturbotanischc Anstalt 
of Vf^ch, proved of value. 

H^riments. carried out in man/ districts, in no wise confirnic-l 
greit^rulence attributed to the pure bacterial cultures of the Munich “ Agn 
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Iturbotaniscbe Anstalt which only have about the same effect as inoc- 
jted soil. On lupins, at the Tylstmp Station, inoculated soil gave better 
jults than the bacterial cultures. 

On the other band, inoculations with bacteria are carried out more ra- 
lly, and may even prove less expensive, especially when the prepared soil 
mes from a gteat distance. With pure cultures the danger of introducing 
ngus spores or weed seeds into the soil to be inoculated is avoided. When 
oosing soil for inoculation, care should always be taken to ascertain that 
comes from districts free from weeds and where young Leguminosae 
ow a strong and healthy growth. 

Cnished root nodules suspended in water ('* Knuste Rodknolde"). 
e only suitable for local experiments as they spoil during carriage and 
, not keep for long. Their action has not yet bwn closely investigated. 

The specific action of the inoculations is more marked in unmanured 
jts than in those treated with mineral fertilisers. Presumably in the lat- 
r case, the chemical compounds, particularly the calcium carbonate, in- 
xluced into the soil before inoculation, facilitate the growth and increase 
the bacteria already in the soil. However that may be, during the ist 
id 2nd. year, the cultures exert a strong and well-marked action, even in 
anil red soil, and favour the strong and luxuriant growth of the young 
ants. 

The application of nitrate of soda in rjuantities of 178 lbs. per acre dur- 
g the first year (year in which the plants are sown), gave quite insignifi- 
nt results, and cannot replace inoculation. On the other hand 
tmijenoiis mineral fertilisers cause the weeds to grow at the expense of 
e legniiiinosae, clover or lupin, and should, therefore, not be used. 

4 -Report on HumOgOIL — R.rssELt, E. J. iu The Journal of tkt Board oi Agriculiun, 
VoJ. XXIV, No. i, pp. it-2o. I/>ndon, April, 

This paper gives an account of experiments carried out in 1915 at the 
quest of the Board of A^cutture in order to detcmiine the fertilisiite 
iliu' of ' humogen ". This prmiuct is prepared by Prof. W. B. BOTTOM- 
:y's method as follows : peat is first neutralised, bacterial decomposition 
then brought about to a certain ^wint, and the peat finally inoculated with 
culture of nitrogen-fixing organisms. 

Tile author reviews the results obtained by other workers — those of 
ic discoverer, at Kew (i) of Chittenden, at Wisley (2), of Voelcxer, at 
I'tbiini ( j), and at the Midland Agricultural College. Thest* ex|>eriiiients 
nt largely unfavourable, wherea,s others, carried out at Sparshoit, wert 
umirahle up to a certain point, without, however, offering sufficient gua- 
lutvts PuTther tests made at the Ivca V'alley Experiment Station were 
b) unfavourable (4). 

In the experiments described. carrie<l out partly at Rothanisted and 


S'.'t li. 1914, No*. 4 to ami no:. 

» li. 1016, No. 407 - 

U B. No 846. 

■ *' • B. t')J4, No 98:. 


iEJ.] 



II08 AGRICIXTURAL BOTANY, CHU: 


i-MISTRY AND PHYSIOUKJV OF PIANTs ' 


Tiartlv at the Harper Adam; Agricnltnral College, two qualities of hwnoj, 
were used one prepared by the Manchester CorporaUon cleansing 1 kpj, 
raent from peat from Chat Moss, the other prepared ^ the 
Mountain Peat Estate Company from peat overlying limestone depij, 
Usu'inv 10 cwt. per acre were used. The experiments were mad^: vm 
manKoids. mi plants and mu^ard in pots, juid water cultures of bailq 
All the experiments gave negative results and do not ^mut tht , 
sumption that humogen possesses any particular ^ncultiiral value, u 
is all the more notable as it was said to be 50 times as efficacious as itiant, 
whereas it does not surpass any other organic manure with the ^me coni^ 
of nitrogen. The price asked, £ 5 ja'r ton. is in no wise justified by the wj, 
obtained. As these results contradict the statement made by the autbis 
two circumstances must be borne in mind : a) goixl results were 
doubt obtained in the \)oi experiments at Kew and Wisley ; b) the 
sition of humogen is obviously very variable. , ^ 

Humo^^en in the proportions usetl at Kew and Wisley (i part to 
S parts of skhl) mav be a valuable addition to the eontpost used for jmiUu 
up plants but it does not api>ear to be sui>erior to an equal amount of, 
treated wat in an equally fine state of division. This finely-divi K-hj 
-anic matter is useful for several puq^oses in pots and whm it forni‘^ i: 
or more of the whole bulk it may have a favourable effect. It h:! 
possible that heaw dressings would have good effects on poor soils, but th . 
would have to be” on a far larger scale than is ]K»ssible at present 

The composition of humogen is far from unifonii. Prof. BorroMLni 
analyses show it to contain 4.310 ^ 1 ;, of total nitrf>gen. Analyses luabi 
Rothamsted of humogen from Manchester .showefl a nitrogen comer;: ? 
,k57o% in the fertiliser as sent out, and of in the dr>' iiu'tc: 

analyses of lintwistlc humogen showefl the corTe‘sp<^rding values to lx- re 
pectively 0.431 % and 1.32 %. In some samples ] )r. VoKtCKi:H bvrj 
0.48 % of soluble nitrogen, in others only 0.08 %. 

This variability is ver)‘ unfortunate. It is p<')ssible that some ‘'.iiii.is 
have acted well m the field ) it is certain that others ha\e not, lluai 
no definite evidence th.at * bacterisation really adds to the \ahie 
peat. The wisest plan would st*em to lx* to concentrate on ex|XTi!!UT.iJ 
work and to stop all propagandist operations until some definite 
incontrovertible fact has been attained. It wall take a long time tu <iuUi 
this result as tlie problem of utilising peat is sufiBciently <lifficult to 
the whole attention of a laboratory for some years. 

A proof of this paper was sent to Prof. lk>TTOMl,EV, who. in 
states that the jiroduct sent to the author as humogen was wrongly jueuas 
'iH'! was in no wav coiiuxised of bacterised ])eat. 


;i5 - The Use of Bakers’ Adi as Artificial Soil Alrooat Free from all Micerjl 
Organic Matter, Suitable for the Study ol Plant Growth and the InOuenu 
various Chemical Fertilisers. — ‘ ..utikk, a , in i^mpies nndwsdtf • 

Jimic d*'s Sciences, Vol. ihi, Nu. pp. Bnris, June 25, 1Q17. 

For the study, carried ou^ during several years by the author nic 
•laboratioii with ?. Clausmann, of the part played by fluorine in the grow’ 
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plants (i), it was necessary to liave an artificial medium free from this 
)Jly and, as far as possible, from any other mineral or organic substance. 

The author was able to make this medium by the use of bakers* ash. 
lie iish is ground, heated till red, boiled with hydrochloric acid, and, 

1 illy, thoroughly washed with distilled water (2). This medium, very 
)0T in all salts and in fluorine, is excellent for cultures, and may be recora- 
ended to botanists as an excellent substitute for glass, cotton, silicious 
Ind washed either with acids or pure water. The ash affects neither soil 
ir water cultures. 

6 . Some StndlM on the Germlnatloii of tiw Seed of Oryzm sMtivz tsA Zes 

lA&ys* Nacat ISABUHO in Journal of tht Tokio ColU^e of Aqricvliure, VoL III 
>■- i, PP- ki()-i 58 + IX plates. Tokyo, July, 1916. 

This paper gives the results of experimental and bibliographical re- 
•nroia s into the physiology of the germination of the seed of Gramineae 
I »c;KTal and of Oryra sativa L. and Zea .\favs L. in particular. The work 
; !l!\ iiled into 5 sections : 

Hole of the seketive permfable wptuin of the seC‘1 covering in the viafrility uf iht 

The scAt of the select ive*pernieablc septum in the Kt>i cuveriug. 

. Eifect of H and OH ions on germination, 
j R6lc of oxygen on gennination. 

. Intlucnce of extremes of temperature on the germimuive power, 

Thv most im|Kirtant results were as follows : 

I! IK*ssicate(l rice and maize grains are far more resistant than aii- 
h i -ms. Twenty* four hours steeping in chloroform, acetone, commer- 
i’j .4\;Milute ethyl alcohol, picric acid (saturated scjlution), absolute ethyl 
:.i!’ solution of thymol, naphthalene, at naphthoi. and 6X sulphuric 
id hours), is fatal to air-dric*d rice, whereas dessicaterl rice ishamietl 
ily -iiejnly or not at all. Similar results are ohserced when uiaize is treat 
1 with c<minierci:d absolute ethyl iilctdiol. absolute ethyl alcohol solu- 
■nut naphthalene (i %), resorcin a naphthoi (5 o,/,). a naphthy- 

nine fio 6 N sulphuric acid and hydrochloric acid. 

Tin- greater resistance dessicatetl grain is also nbserviHi when the 
h’l cut in hav so that the embryo is t'overed only by a thin layer of 
id- Kpt.-nu. 

Tile increastai resistauce of the dessicate<l seed may be due to ’ 
-shic causes ; a) an incre;Lse in the protective action of the selective per- 
loahlc septum; an increase in the filtering ^K^wer of the eudo}q>eTm tissue; 

! an increase in the stability of the plasm of the embr\Ti. 

Tile selective permeability of the tegument probably has its seat in 
i.tytr uf ctUinized c'ells immediately over Kang the aleurone. 

;i nil and H ions have no siiniidaling effect <m the germination of 
e is shown l)y the following table. 

: Sr<' />. April, 00 S, No. 

- 'tr linaTY criw-hfit tjiiartx contain* IhuiTiiu' and gives up silka. 


(£j ) 
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Uofth d: iMdliagi 
4 d«T« 

mot 

1 «» than i.o 
1-4 
10.0 
9.9 
150 

The greatest development is foiuid in distilled water. 

4) Soaked rice grains germinate by inter-moleailar respiration in 
atmosphere of hydrogen gas, or in air from which the oxygen has bet-n n 
moved by potassium pyrogallate. In the absence of oxygen only tht plr. 
mule develops, ne\^er the radicle. The different behaviottr of the pluniul: 
and radicle is shown by the following results of an experiment in which th- 
grains were kept for 48 hours in water and then exposed to the air. 

Orowlb to lengU) 
mnu 

fit»l 4$ hi». iH-xt 34 hr». 

to witer to 


Root o.iu n.35 

Shoot 10.55 2,60 


5) The gerininative power of rice and maize grains was unaffected b' 
steeping for not less than 6 hours in liquid air. On the other hand, exp 
sure to a high temperature (07-98° C) for 2 hours has a different effect - 3 
maize and rice ; maize completely loses its germinative jwwer, but rice 
especially if dessicated, is only iightly affected. 

717 - The InHuence of Water and Mineral Matter on the Germination of Pea$. — M‘ 

qubwne, L. aod DemoussyE., ip rtnduf sfutu^i de I’ icadJmt^ ^Us Sa^n:! 

Vol. 164, No. 26, pp. 979 - 9 ^ 5 . Paris, June 25, 1917. 

In all investigations on the relationship between germination and gP>w:h 
and mineral matter (i) excessive quantities of these substances !;av 
always been used, except in the case of toxins. For this reason tl 
authors again took up this study using smaller (pmntities. They also r(x c- 
nised that certain useful dements have as powerful an action as sntiit : 
the strongest toxins, the influence of calcium, for example, being hit 
dilutions of some hijndrcd-millumlhs onl) . 

In order to ascertain these' effects a certain nuniber of precui'iF' 
must be obsen’ed ; chief antong these is the use of pure water. 

The re-distillation of commercial distilled water in glass, and. >u" 
more its sterilisation in glass in the autoclave, must be avoided Ixcii:. 
t e glass I's attacked b} the water, which then contains solutions of .-j : ilt> 
However small the quantity of such salt.^ may be it is still too great (S' 
10 mgr, per litre by the ist. method, a quantity 50 times as great as that in 
which It begins to be active ; 40 to 50 mgr. per litre In the 2nd. nietb-d.) 

Uj Amongst others Mil?, TmnisF, koBBRys rrm^irknblc 7 He la FaettUt d/f 
ram, 


Uqnids ia which grtUns 
were 9te«ped 

Caustic soda (NaOH) N/50 
” '* '* N/iot> 

" ” 7 xyiooo 

Tap water 
Distilled water 
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It is this action on the glass which is the chief cause of the fact, observed 
^ M. Moi,i.iard, that seed germinates less well in water which has already 
used for one or two germinations than in fresh water distilled and ste- 
Used in the glass. This is due to the fact that the salts resulting from the 
:tion of the water on glass have been absorbed by the first seeds (i). This 
}es not occur if pure water in quartz tubes is used, If the seeds (peas) 
e germinated directly in pure water of a depth of from, 4 to 5 nuu. in 
dishes, the inverse phenomenon results : each culture is superior 
I the previous one by reason of the mineral and organic extracts given up to 
le water through the medium of the seed-coats. 

For the same rtoon, seedlings not to be grown out in germinating 
.jJ-.es should be put, not in glass, but in quartz vessels as, in this case, the 
»()t< and even the stems groiy better when exposed to the light. 

Very different and ver>' variable results are obtained according to 
le kind of glass used, the method by which it has been treated and the shape 
id capacity of the vessel as this modifies the surface contact with the w-ater 
In their investigations, the authors excluded all glass vessels and used 
ilv quartz ones and, as germinating dishes, well glazed pfjrcelain. The res 
its obtained were comparable and very constant. The necessary water 
as oht uiicd by distilling copper-free spring water twice consecutively in a 
Tgc jcaa retort connected, without joints or corks, to a transparent quartz 
)ndenser. 250 cc. of such water, reduced by evaporation to two drops, 
lould cause no trouble either with ammonium oxalate or barium chloride, 
□ly an unavoidable trace, from i to 2 hundrcd-niillionths, of organic mat- 
;r is fniind. The best way of estimating the purity of the water is to ger- 
linatc seeds in it both when uncondensed and when condensed to a tenth ; 
le results should be almost the same. This water should kept free from 
list i’l quartz or platinum vessels. 

Germination in water only in quartz or glazed ixircelain dishes was 
uinti nnsati^factory on account of the contamination of the water by the 
ed coats. As substiatum the authors used quartz, finely lx)iled with nilro- 
cdrcehloric acid, washed with pure water, then heated in platinum. In 
1C absence of quartz, Fontainebleau sand similarly purifietl by nitro hy 
rfHihloric acid and calcinetl was userl. 

When several seeds are placed in the same substratum, care must be 
ken that the roots do not touch either the neighbouring seeds or the glass 
)Ver of the dish. 

In their ex|>eri mints the authors used peas of the variety known as 
TV ubiifr pt'.JS, 

In order to avoid any modification of the elements within their coats 
!«’ C('ntact with the antiseptics, the seeds were not sterilised, but thorough- 
washed by being well -shaken with pure water. 

After being soakctl in imre water bu 24 hours, the seeds were placed in 
foups either in quart/ dishes or saucers, carefully waslied with nitric 
and half-filled with rooLst s;ind (40 gr. of sand and 0 to 10 cc. of pure 


! i M0U.URD «dmiUr*l that Ihb w-jis du« to toxins. 
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water or salt solution). The dishes were covered with glass and kept 
dark cupboard at a temperature of from 20 to 2^ C. Only the foots 
rvtudied. These w'ere measured after 6 days, when their growth is complitcj 
stopped in pure water. 

Below is given the length of the roots taken under the 
mentioned conditions in pure water. Each figure represents an averag 
of 20 measurements, so that the general average corresponds to 200 sepi, 
rate observations. 

Leni^h of roots after a^hours' soaking Cful 6 days* gemination', seria of jo 26 cai 
jjjmm ; 30 mm.; 25 mm.; 26 mm.: 27 mm.; 24 mm. 5 a? nun.; 26 mm; 25 
Gencml average: — 26 mm. 

These ereatlv reduced measurements arc in agreement with thos 
noticed when similar seeds are grown in pure water in quartz tubt'^ srs 
exposed to the light. Even under these more advantageous conditi ni-tl 
roots of the peas hardly exceed 35 mm. in length, whereas, in glass tiih 
they may reach a length of 50 mm., and even as much as 70 cr 80 nis 
wh^ di^iUed water is used in the glass tubes, 

In pure water, growth stops on the 3^’d- or 4th. day, the main in, 
remains smooth and rootlets are rare and usually absent. The giikr: 
appearance is that of a stunted plant quite different ^om that of 
grown in ordinars^ distilled water, which always contains a little lime. 

The authors are not of the opinion that pure wate r has a toxic a* ti> ; 
but believe that it is merely insufficient to maintain the metabolisn of g-: 
ruination. 

The salts removed from onlinaiy' glass by water are composed, 
of a mixture of alkaline silicates and calcium sulphate, and the authors' ; xiy: 
nients show that only the calcium has any action. This brings out a :.r 
function of tliis metal, misunderstood up to the preseut because thee; 
ture media have been insufficiontly purified, that of inftiencing gr'm: 
when present in infinitesimal quantities. 

718 - Giovanni Ralneri’' and " Emilio Haralor*, New Varieties of Autumn Bari 

Selected in Italy. — Suloitellj, NAt^ESO, in l.'Italia A^ricoia, Teat 54- N 

pp. 20SI-209 + I plate ; No. 6, p. 240 + i plate. Pwccnxa, May 15 and I«ne is loi; 

Since njii, studies in the selection and hybridisation of harlev h ; 
!‘;een carried out in the experimental plots in the U-oneS-sa platea?' Tr 
nnce of Aquila). Over 300 varieties waue obtaineNl, tw^o of wUte'h i r-'V: 
very productive, and were called "Gioeanni Raineri " and " Kruili'i M 
mini They are illustrated by two plateis and described as follow^ : 

“ Giovanni R.ainkri Barley. — Average height of the plant <>>*11 
cm: culm strong, re.sistant to lodging, ctirverl at the top; ears si.x-i'A\t 
average length about 10 cm., about 80 grains pier ear ; glumes narn'W 
most parallel, ending in small, thin awns of a maximum length of ib 
ftale not very thick ; the outer side of the pale has, 011 its lateral vriiu. 
row of very small teeth ; awns of ave.age length, 15.66 cm. ; the pale a: 
%piMel ares have long, shiny, silky hairs ; g;rmn of average size : 7 nU‘‘ 
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X 2.5 containing 68.5 % starch and 8.1 % protein ; 

G weigh 50.17 gr. 

The composition of this barley and its thick pale make it suitable for 
wing. At Leonessa it gave during the last 4 years an average yield 
ton per acre, with a minimum of 071 tons in 1915 and a maximum of 
; tons in 1914. 

This barley does fairly well even in Apulia, but it is really best adapted 
eiitra^ and northern Italy, especially tn hilly and mountainous districts, 
hoidd always be sown early in autumn, 

" Emiuo Maxaini ** Barlev. — Culm strong, of an average height 
i370 cm.; ears six-rowed, with an average length of 4.5 om,; average 
ibi r of grains per ear 70 ; glumes fairly narrow, lance-shapefl, ending 
ijie awns 19 to 20 mm. long ; pale very small, with long, silky hairs, 
iy tliick, with series of small teeth on the lateral veins down almost 
whole length of the outer side; i/Tews aveiage length about 12 cm.; 
ns glutinous, containing 67.03 % starch and 9.40 % protein, average 
isiiremcnts 8 X 37 X 2.9 nmL, weighing 48 gr, per thousand, 

Dtiriiig the last 5 years this barley gave at I/Conessa au averse >ield 
i.gS tons i)er acre, with a maximum of 1,31 in 1912 and a minimum of 
7 tMU*. in 1915. 

It resists drought well and when growli at Koggia gave better results 
Vi Giovanni Rained " barley ; in a dry year it yielded 0.55 tons 

;itre. 

- Observations on the Inberitanco o( Antboeyin Foment in Paddy Varieties. — 

Mkv'iviR, (.L P., tn Meimiirs <?/ th( DcpartwufU of A^cuiture in Indta, B<Aanical Serifi. 
Vt ! \ III, N'*. 2, pp. S9-IUI -f 11 plate*. Calcutta, Nm'ember, 1916- 
A considerable proportion of the paddy varieties grown in India are 
: ti.uris<."d by the presence of reddi,sh and purplish })igitient distributed 
uehout viiriuus parts of tlie plant. In this connection, the plants stud- 
divided intr* 4 gToui>s. 

: apknUu* Rtuiues. and stiguw calouiXNJ. 

U'.if-sbcath uud .ipiculus of flumes colouit^l ; stiguia colourless (white). 

() Apical us of glumes itutl 8ti«uui cojouretf, Idatslwauh colour leas, 
i Aidt-ulus of flumes only loured. 

(Triiup I is the coinmom-st; grou[)S 2. 3 and 4 contain comparatively 
hIu.iIs. Graham obsor\'ed that iill pbuits with a coloured leaf-shc^ath 
: “T ]nu])le) liave an ayiicnilus of the same colour ; this lc<i him to bdievc 
t thi converse may also be tnie and that, in groups 3 and not only the 
.‘jl’.is is ctdoured, but also the leaf-sheath, but s*> slightly that tlie colour 
'^1 to detect. Tlie stigma, on the otlier hand, is iudepeudant of the lea! 
•nil .nid ajdcultis, and tho\!gh tlu*si' are coiouretl, the .stigma may Ix' 

- ' «-l'uirk*ss, of tile same shade or darker. 

11k most important results of this study may lx summarised as fol- 
■ • G In 1912. 48 natural crosses characterised by the presence of retl 
iii the leaf-sheath were isolatotl. In 1913 the F| generation was 
5)1* 'l l 1 (if red and green individuals in the approximate ratio of 9 ; 7. 
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If R be considered the factor which, in presence of a chromogen l« 5 e o, 
duces the red colour, it may be supposed that the c^ut^ pa^t 
the constitution CB and the green (colourless) er The formula of thef, 
hybrid ?rill then be Hr Co, and the F, plants wtU have the following const 
• tutions: - 9 HC (red) ; 3 Hfl (pevn) ; 3 Cr (gr^) : i “ 
of Q red : 7 green. This would give 4 tonds of re ^ ^ 

BrCC RR C6~ ^d would expl8in the different shades of red bbsen-tj 

in coloured members of the j t 

2} In a few cases the simple ratio 3 : i has been obtained. In 1911 

crosses were made between a wholly green variety (Pool^), and m 
with a purple stigma and red leaf-sheath and apiculus (Pankhiraj), Tfe 
Fi plants (1914) showed the colour characters almost wholly dommag 
The Fi plants (1915) were distributed as follows : 



Colottted leaf'ihcath 
a{Mu]as an<l sUgsu 

Coloar- 

km 

Ratio 

Xo. I Pooldii 0 X Piuikhiraj 

67 

30 

2.2 ; 1 

No. 2 ” X 

300 

67 

3.9 : 1 

No. 3 X 

367 

69 

3 .S : I 

No. 4 X 

116 

30 

3.8 m 

No. 5 Pankhiraj ^ X I'txjkhi 

365 

13 X 

3.0: 1 

Total . . . 

1 *11 

SIT 

3 S ; 1 


The colour in the leaf-sheath, apiculus and^stigma behaves as a singii 
unit and mav be due to one ■single factor. 

3) The author found that the purple colour frequently present : 
the stigma does not correspond to the colour of the leaf -sheath and apiculis 
and is due, not to two factors R and C. but rather to the simultaneous a? 
tion of 3 factors, R, C and P, the last of which is found in the st^a m 
Fi plants, with red Icaf-sheatlis, red apiadus and blue-black stignu: 
gave, in Fj, plants with coloured and with white stigmas in the rati 
437 ■ 665. Assuming that the Fj hybrids have the formula Ce Rf Pp 
will, on selfing, give plants of the following constitution. 


Number 

ConMitution 

SU^au 

Ivcal-sbeiUi 

Apknlta 

27 

CRP 

coloureil 

red 

rtti 

5 

CR 

white 


" 

9 

PR 


green 

green 

9 

CP 




3 

R 




3 

C 




3 

P 




t 

erp 





The ratio between plants with coloured and with white stigmas 1 
therefore, 27 ; 37. or i : 1.3. The colour in the stigma would thus appe 
to be due to the presence of 3 independent factors, R. C and P, and the ph 
nomena of the distribution and transmission of pigments inMce^iuay 1 
^explained by Mendelian laws. 
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to - On Cttltuml Bod MaUtloiis of lomo SpeelM of Solaaum ud ^ th« AooU- 
inAtIzatioii io Fwko (tf lomo Boltviaa Sptetes.— vesxb, czaom^ in compiet 
rcni^ ^ Sianeti d*V AcadMi* d' A grUuUurf dt Francf, Vol. 3, !fo. 23, pp. 637-642. 
Paris, June 20 lb. 1917. 

1 . CutTt'RAL iiTO MUTATioxs. — In this paper the author gives the ’ 
.suits of experiments canied out in 1914-1915-1916 in collaboration with 
I GiNET. The work was undertaken in order to substitute for the old 
Dccies younger and more productive new ones, more resi^nt to disease, 
he tests were made in various soils, at different altitudes and under varying 
iimatic conditions. No definite data on the influence of altitude were ob- 
lined, and the results given concern only the nature of the soil and the c!i- 

latc. 

Interesting results were obtained at Montmelas (Rhone), in the Ain 
istrict, at Bourg d’Oisans (Is^re), and at Sisteron (I/)wer Alps), but the 
lost important work was done at Giires (Isire), The author reported the 
allowing new species tO the Acarlemy of Agriculture. 

4 . I, -* Solamtm Afaglia, set at Gi&res in 1913, gave numerous long, 
tnni-cylindrical average tubers with a fine, smooth, reddish -\Holet skin. The 
rowtii of the plant still leaves something to be desired, but it improves 
acb year. It has stiff stems from i to i Vi high which have not > et 
lowered. It is an early specie?. 

4. 2. — S, MagliiJ, set at St. 3 Iartin d'Uriage in 1914. This plant 
s otK of the finest obtained. Slender at first, it is now thick and leafy ; 
he leaves, w’hich have grown considerably, have changed from light to dark 
reen and have taken an upward curve; the flower is still white, but is 
luich larger, and the petals firmly joined. The tubers have increased in 
from 5 gr. to 185 gr., their colour has changed from light violet to 
)ink ; they are clustered at the foot of the stalk, in sufficiently lare numbers 
or the plant to be classed as very fertile and fairly early. The flesh of the 
nhtTs is white, sweet ami succulent ; the inner pinkish skin colours the outer 
mcKtth, transparent skin. No traces of disease have as yet been found on 
lie plant or tuber?. 

zj. r. — S. CtwimmoKi. set at Gi^res in 1913. Mutation, light yellow, 
ertile and early : plant vigorous, of a lightish green colour, straight, stiff 
talks ; tubers large (255 gr.) round or oval, sometimes indented, tasty, 
ipening all together at the end of July. 

27. 2. — 5 . set at Glares in 1913. Of medium strength, 

vave? yraine<l ; flowers rotate, pale violet, variegated; tubers long, indented, 
ivilli smooth, fairly fine skin, 

‘7 3 - — Cawirnffsom. set atGi^resin 19T4. Similar to the preceding. 

27. 4. — S. Cowwmoti*. set at St. Martin in 1914 and since grown at 
Ca rt s. Plant low. spreading, thick, with pale \nolet stalks, dark green leaves, 

. rotate flowers ; tubers numerous, large and pale yellow. A very 
ItTtik .and very strong species. 

27. 5. — 5. Cowm^fSoHi, set at Sisteron in 1915. 

2;. 6. -- S. Cowwcfsowi, set at Montmelas in 1916. 

IT. Bouviax speciks HROt'GHT TO I‘R.v\'Ce IX 1911, — Lac Viticac.i 
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(Naqui, altitude 12 120 feet). Plant strong, rtraight, reaching a 1 ki^ 
of 6 V, feet • flowers lavender-coloured on a long, jointed wd branohis, 
^ ■ tubers round, dark brown, skin violet made and blaii oufadt, 

. flesh white and most tasty of all ; never any sign of disease of the aeria! 

altitude = IT 828 feet). Plant fairly vij 
orous of similar appearance to the preceding ; foliage light flower, 

pale lavender ; tubers roun^ pinkish-brown, vanegated. Quality, ket-pinj 
powers aud resistance similar to the preceding speaes. 

ymill imiUa (Pro\dnce of Ullona, altitude =^12 364 feet). Had 
straight very strong though slightly slender, capable of reaching a hcigb 
of 5 feet, foliage pale green, flowers white; tubers round, pale pink, smali 
but numerous and ver)^ healthy. 

721 - Thirty-seven Years of Spruce Selection, in AusUla.- Rbcss. in Ccntraibtm . 

Year 4:, I>tB. ll-i:, pp. 3S3-417. Vl«uul. November- XH-c^bcr. : 

The results given in this paper are a continuation of those pubh^ixM i 
the same journal in February and April. 1884. The first "f y® 3 
of experiments, carried out in 1878 on the Colloredo-Jhnnsfeld estates a 
Dobrish Bohemia, was undertaken to study the duration of the germica-l 
tion of 'spruce seed. Only the course of germination and its results t;] 
the period when tlie seedling becomes physiologically indei)endent wercis- 

eluded. The second series dealt witli the maturation period of the st^ed, ans., 
consequently, included sownng. germination and the care of the plant lilUt 
4 years, it is set in the plantation. The third senes concerns the ' pulx-rty 
of' the plant (period at which the trees begin to bear fruit), and the influent- 
of the age of the tree on the quality of the seeds from the jxjmt of vawo! 
pure selection, and had, therefore, tol^e continued from the first stage tiu 
the age for felling w'as reached. This series of experiments of 37 years 
carried out constantly under the personal superviaoii of the author ; it is 
now being continued by the Imi)erial I'orestry Experiment Institute ut 
Mariabrunn. The present paper gives the refills obtained up to the ] :e 
sent and a brief summary' of those published in 1884. 

The experiments in pure selection were made with 21 kinds (cIil'^jc/ 
of spruce seed taken from controlled plants vary’ing betwreen the age? d 
23 and 142. The results siiowed that, as a rule, the size of the seeds dwreaxi 
with the age of the parent plant, and that small seeds predoniinate in tr^ 
of more than 46 years. The results obtained led to no definite proof tr.i> 
the age of the tree has any influence on the germinating energy (Keiffi- 
kraft) of the seed ; nearly all the classes reached the highest germinatic^ 
percentage in the 5th. and hth. week, but the energy during this time wi 
totally different. 

The experimental plants. 18 000 in round figures, were planted ati^- 
age of 4 years in an area of about 8 V* acres, in the spring of 1883. 

The weight, length of the roots, strength and height of 1 5 plants of eiic 
class were previously taken. These figures showed the average growth att 
were published in table form in the first paper. They show an astoni!'- 
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i,it^ irregularity and diversity, but, as a rule, the oldest trees appear to 

the highest jields. The age of the tree seems to have no influence on 
the mortality of th^ seedlings, or if there is any such influence, it is subor- 
dinate to other causes. Generally speaking, the i)ercentage of plants that 
^h{ increases with the age of the stock plant. 

In 1899, when the plantations were beginning to develop, a census of 
ti e experimental plots was taken. During the summers of 1889 and 1890, 
when the annual growth was over, the trees were counted, the individual 
and the average height taken and tabulated- These figures throw no clear 
li;L’ht on the influence of the age of the tree on the value of the seed from the 
joint of view of selection and growing capacity. The percentage of 
l(isscs for the years 1888 and 1890, and the data on the growing capacity are 
i^ivon in graph form. 

In the autumn of 1916 the average diameter was calculated in each 
jhnitation ; the diameter of the base of the trunk was also determined : 

i) for the numljer of trunks present, 2) as average per tree. 3) for the unit- 
luiinber of lOo trunks, which, wnth the exception of one ]ilot, represents the 
mini mum and could therefore, be used for comparison, ^ Sections were tak- 
en at breast heigth from the feiled trees, and, from these was calculated 
tue strength of the wood in KK^. i, e. in its 25th. yetr. 

Tlie results of the 2nd. series of experiments, from i88n to 1916, are 
y/inimarised as follows : 

1) Neither the observation.s, measurements, calculations nor data 
obtained since 1884, nor the condition of the experimental plots, now 37 
u*ars old. give any definite information with regard to the influence of the 

of the stock plant on any of the biological phenomena and on the growth 
a] the jirc^eny. On the contrary, external factors (quality of the soil, 
tiiickness, formation of clumps, etc.) have the greatest influence on growth 
iii all the trees examineti. Only a comparison of the greatest differences 
<'t age show's that an old stock plant has a favourable influence on the 
Lrt'uth of the progeny until the maximum limit for felling is reached, 

. nd that, from that moment, the influence is unfavourable. 

2) This does not apply to growth in height which seems much more 
><n>ilde to environmental difference than growth in thickness. Growth 
ill lieiglrt becomes gradually less in pro|x>rttou as the age of the parent- 
I'lant increases, but no trustworthy explanation of this phenomenon can b<^ 
found in the habitat. -The control experiments, obviously carried out under 
unfavourable environmental conditions give opposite results — the growlh 
in height of the progeny increases wnth the age of the stock-plant. The 
M.ries of exjjeriments ends with trees of 1 jo years. 

3) The individuality and internal constitution, rather tlian the age 
the stock plant seem to influence the growth of the progeny. The graphs 

o)nstructetl from all the average values obtained from calculations and 
measurements show' a remarkable analogy with the curves constructed from 
tile figures given in the tables. This analogy sliowsthe prominence of the 
let iiliariti^ of the parent plant in its descendants, 

4) Seeds of plants from different altitudes show, in many direction^, 
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a different behaviour in the development of the descendants and confira 
Prof. CiESLAR's theory of “ climatic varieties 

In studying the theory of heredity, special attention was given totl^ 
two varieties, red-coned Picea excdsa var. erythrmrpa{^x\y or red spruct 
and the green-coned P, exceisa var. cklomarpa (late or white spnict 
because it has frequently been stated that the latter variety would facili 
tate the destruction of Liparis monaca. A study was also made to se 
whether early and late spruce seeds are constant with regard to their chan c 
ters, and whether it would be possible to grow plantetions of the late varit 
ties, or, at least, to cultivate them in conformity with the object in vit* 
The author calls "indi\idually constant " the colour which returns regular!; 
each year on the same plant and the peculiarity of an early start in growti 
in the red-coned variety, and a late start in the green-coned variety. 

The cklarocarpa or erythrocarpa varieties cannot be grown immediate 
ly in pure plantations with any certainty that the seed is constant, but 
by careful selection, either of these varieties may be satisfactorily grows 
The period of growth and the colour of the cones var}’ and are influent 
by cross-fertilisation WTiile the stock form of the mother plant predoin 
inates in the progeny, the other form also occurs in proportion as the femai 
or male cell has an equal or superior power. 

The risks from late frosts are very much reduced though not complvtd 
eliminated in a late-fiowering variety even if there is a difference of (lay 
only. Nevertheless, the mere fact of reducing the dangers from frost rqav 
the trouble taken to grow many late varieties in s])ruce plantations. [!; 
the lateness of their j>eriotl of vegetation such trees imi>ede the birth am 
growth of the lan’ae of Liparis monaca, and thus t)resent a further ad\a!] 
tage. 

The late start of growth in spring also prolongs by i 4 <layMh 
possibility of using the clUorocarpa variety for the cultivation of 
Moreover, by reason of its narrow, rounded crown, this form is less liable t 
be broken by snow and is more resistant to weather. 

Determinations of the s])ccific weight of sections taken at breast 
showed that the technical properties of the wood are not influenced tn .t: 
\'ital extent by the age of the parent plant. 

722 - iHirsa pandisUcM $ sp seminffera in Banau Selection. — sc« k 

this Buih'tin. * 

723 - Fall^Sown Grains in Maryland and Virginia. — ST\.vro\, i. r , in I'ltr.vj v m 

DipartmerU of As;rtculture, I'arMtr'i ItuIUttn 7S6, 23 pp., 6 tigs. W.iwhingtoa, 1> C i 

bruarj-, 1917. 

This bulletin contains a description of agricultural methods and ] r 
cedures concerning winter cereals based on experiments carrietl out in tlip 
two states and intended for the use of practical agriculturists. The foil- w 
ing have proved the most satlsfactor)' varieties for these states : 

Wheat: i) brarded ; IHctx, Fulcastcr, Gipsy, Btuly, Stoner ; 2) ; China, Cii”' 

(Currdl Prolific), Full?-, I^p (Leap Prolific), P«>Ie, Straw, Dawsen (Itowanti 

OhaiT). 
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RvB : Abnuxto, Giant Winter, Virginia Winter. 

Spult: Alitrotan, Red Awolew, 

oats : Cttlbcncm, Red Roatproof, Winter Tnrf. 

BARIEV : TttUMtiec Winter, Unloo Winter. 

. Belotou^ R^lk and Orafon, Good Varieties of Wheat for Oiilf. — Fromx- 

j{j:rz, HERIBERTO, In BoUtin de la Sociedad a^ricola drlSur, Vol, XVII, No. 2, pp. 14-15. 

Concepcion (Chilli), Uarch- April, 1917, 

Numerous varieties of wheat have been t«?ted at the Santiago Agti- 
nltcTnl Station of Chili. Those wJiich ^ve the best quantitative and qual- 
;!iive results were Belotourka, White Naples Rk'helle and Oregon, which 
it >I(lc<l resi)ectively 4280 lbs., 3224 lb?, and 3 226 lbs. per acre. 

The two first varieties were but slightly attacked by rust (" polvillo '9, 
[u- lliird suffered from attacks of polvillo Colorado 

Private farmers also made very successful experiments on a small scale 
ith these wheats. 

The Santiago Agricultural Station reconiineuds Belotourka for the cen- 
ral valley and secondary valley of the O’ Higgins Province, in the north; 
Jiito Richelle for dry or irrigated soils, esi^ecially those of Santiago, in the 
f.rtli ; Oregon for irrigated soils all over Chili. 

25 Experiments to Ont-Growlng in the North of Sweden.— rsodi.v. sicc'RD.m A . 

iaaJlbruks Akadfwufns Handlin^af och Tidikrift, No. 2, pp. 150-160. StocUx>!ra, 1917. 

Tltis paper contains the results of many experiments on 4 varieties 
f itats, Bjbm, Orion, Mesdag and Xordfinsk (black) carried out from 
9ij to J915 in two different districts - the Stockholm University 
i^riniltiiral ex])crinient field and the Robertsfors farms, in the north of 
imii. l)eyond the 64th. degree of northern latitude. 

These ^ early varieties have a ver>’ short vegetative cycle and, even 
!n»u;^h sown late, ripen before the early autumn frosts put an end to all 
lant growlh. Sowing is usually a month later at Robertsfors than at Stock- 
' iiii : the respective dates for the 3 years of the experiment were : 

StocUioIin Robertson 


f’** I ' yi»y 6 th. Junv ^^h. 

* April rgth. June olh. 

•'*•5 .\pril pjili. June Oh. 

\n:LtJ IN Gk.\in. — The Orion variety gave the best results, both at 


and at Robertsfors, as the followir^ relative indices show : 


Stcrkbglm 


Otkm i>v5i» 

Ujurji fjS 5 

,43 

-NordliDsJt 


Robwtrfori 

tJrum • 

Noftltinsk 

Mesctig .):,4 

BjtVrn 9^,7 


I 'nring the 6 years 1911 -iqi6, the Orion variety gave, at Robertsfors, 
in average of 2504 lbs. per acre ; it is, therefore, the most satisfactory for 
W c<jl«l Xorrland regions. ’ 
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Yield in Straw. — The Orion variety agmn leads with an 
>ield of 6459 lbs. per acre for the years 191 1' 19 16. A high yield in straw i$ 
a distinct atontage when early autumn cold prevents the grain from i 
peniug, because the lai^e fodder harv'est obtained by cutting the oats partly 
wmpeusates for the loss of .grain. A comparison between Orion and tlii 
other varieties gave the following relative indices: 



Stockholm 


Robertslon 

Oriou 

. . . lOO.O 

Orion , . . . . 

. . 100.0 

Bjorn 

. . . 01.3 

Nordfinak . . . 

. , <J 5.2 

Nordimsk . . . 

83.3 

Jtcsdrtg . . ■ ■ 

. . S9.S 

Mesdag .... 

. . . S’, 5 

Ujorn . . . . 

82.7 


In both yield of straw and in yield of grain the Bjorn variety, wlili 
holds^the 2nd, place at Stockliolni. only holds tlie 4th. at Robeitsforx 
Duration of vegetatwe cycle, - - The data obtained at Roberta 
fors for the periods and iqimO are given below : 

1913-1915 igir-iyii 


days d*yi 

Mesdag 9V3 

Bjoni ' • 96.0 

XordiUisk 

Orion '^7-1 


These 4 varieties are, tlierefore, veiy early and arc snited to the n; s 
northern latitudes in which oats are grown 

726 - Leguminons Crops in Desert Agriculture. — uowahd, c. .ma how.^ad, g i. c 

in Thi A^^nculiiiral Journal of Imii-i, Xn], XII, l. pp. 13 CalcuUa, JaaO'^ry ; 

The development of Indian agriculture is largely a problem of ircnv- 
ing the production of the si:kil. This increase in production includes the cnr.- 
quest of the desert by means of irrigation. Irrigation alone, howeerr. % 
not sufficient as the deficiency of liesert soil in organic matter S0i>n rou!‘.' 
in poor crops. As green manuring — the obvious remedy — does \r\ 
appeal to the cultivator, the prolnem is to find a way by which the organic 
content of these desert soils can be increase<l, and at the same time 
profitable. 

The solution is to be found in the extended growth of legnminous {mWi- 
crops like skajtal {Trifolium}, luceriie, berseem {T, alexatuirinum), 
{^felilot{(s indica and M. alba), and iCyatnopsis psoraloidcs, D.C . 
which are largely grown for green fodder round the towms of North-\\‘t^: 
India. But the area under these fodder crops falls off, as there is littli 
sale for the green fodder and no prf)]x-‘r methods of drying and storage exi't. 
Once a method of drying and haling these fodder is found together witii 1 
market for the produce, the cultivation of these crops will develop rapi 
to the benefit both of the soil and the cultivator, the iuto)gea-fixiug F" 
jfcrties of leguminous crops being well known. Again, the extended grov^tl: 
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j these crops will benefit the efficiency of the ox, which is very low because 
I the lack of nutritious food, the working cattle being given food with too 
w an albtuninoid ratio. This defect can be considerably obviated by 
le use of properly dried^and stored leguminous crops — shaftal, lucerne, 
,jsccfn or senji. Analyses of these fodders show a high albuminoid ratio 
aiding from i :3 to i : 4, Feedii^ trials on Army horses at Quetta showed 
lat working animals like horses and mules thrive on comparatively small 
r.inmts of such fodder. 

During the last few years, a considerable amount of attention has Wn 
lid at Quetta both to the enrichment of the desert soil with organic mat- 
r by the growth of leguminous crops and also to the best methods of dr>ang 
id i>ajing the produce. Thi.s has opened the way to the development of 
iprm ed animal production and the building up of a new and profitable 
diistry for supplying baled leguminous fodders for Army purposes and 
r ordinary’ working cattle. The p!e«;nt paper deals with the progress 
uide in these matters up to the end of 1916. 

The Drying and Baling of Legumifiot 4 s Fodders. — The two most suitable 
^uininotts fodders for growth in the upland frontier valleys appear to be 
ersi.'in clover or sfiaftal (i) and lucerne. The former is an annual which 
ioul<l he sown in early Septetnl>er and which gives as many as 6 cuts before 
yiny dowm after flowerii^ in ] une. buceme is perennial, but ceases to 
e jirotltable in the Quetta valley after five or six yeai^. 

In Baluchistan, both shafUd and lucerne do best on manured land, but 
It former does much better than lucerne as a fresh crop ou poor land. After 
iking shiiftal crops for 2 or 3 years, the land is fit for growing lucerne. 

Tile annual yield of green shajtal on land in fairly* good condition near 
.letta is high, being over 33 toas to the acre in 1915 16. gi\dtig a value of 
V 371 an acre. 

Thi^ fodders should both be cut as often as possible so as to obtain 

mnst nutritious fodder and the maximum yield. Drying should be 
’Induct e^l very carefully, the retention of sufficient moisture in the dried 
: > iiu t having to be provided for. Overdry ing causes loss of the valuable 
aves and consequent reduction of fotxl value. Drying should he carried 
:t in stages. SkajUil dries much more slowly tlian lucerne, and after 
.tiin^ should be spread out to dry for a day or two, then tumetl and left 
1.0th; I day. It is then collected into heaps and pressed dowm finnly to 
bed tlie rale of drying. If done at the right time, a slight fennentalion 
and on the second day tlie hxlder begins to be slightly w\arm. The 
w are now ojiened and spread out to dry' off excess moisture, taking 
i*i‘ nut to overdry. After remainii^ a few c’ay*s in heaps tlie fodder can 
ither he stacked or else baled at once. Lucerne should be collected into 
^•ips on the third day, and then the heaps opened out once or tvsice af- 
tnvar ls. Once it is dry enough it should be baled immediately as it dries 
to* rapidly in the stack 


' riw? s,uUi\;itk'u of D tJcalt wilb in ilelol in ihc A :THuiiural Journal cf Intta, 

'■ XJ, Vo I. iiyi6. 
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The preparation of the baled fodder reijtiires sonte capital and is thejj, 
fore bevond the means of the ordinary cultivator. It should, thercfot^ 
be carried out at centres where ample supi^ies of green fodder can be ^ 
duced and where there is little competition for the available supplies siich^ 
exists in large towns and military cantonments, A few miles out of 
town, however, the conditions are different and the establishment of bali;^ 
stations would be sure to lead to the extension of shafid and lucerne cii. 
tivation for baling purposes only. The type of bale produced should cot 
form to the local requirements. In Baluchistan, shaftal baling is carrieO 
from March till early June, and lucerne baling comes in May and lasts ^ 
October. 

The Feeding value of Shaftal and Lucerne Hay. - The shaftal aiul it 
cerne hay prq>ared at ^etta are equal to the very best grades of that 
fodders made in Europe. Anal)^ at Pusa showed that they had the folio,, 
iug composition : 


Composition of shaftal and lucerne hay at Quetta. 





Shaft&l 1 

I,uccrac 




(in Imks) 

iin beb) 


Moisture 

15.S6 

3 M 


2.19 

332 

Albuminoids 

14.1.0 

15.48 

Soluble carbohydrates 




Woody fibre 


1770 

Soluble niijier.d matier 

..... 12.b8 

n 53 

Sand 

M 9 ; 

2 1 \ 


l.itiil 100.00 

loo 00 

Total nitrogen 

2.48 

2>*S 

Albuminoid nitrogen 

2.26 

2 45 

Albuminoid ratio 

1:3-2 

* : 35 


These fodders are evidently too concei'trated for use by themselves. 
Feeding trial? with Army mule.s and horses showed that a ration compofe^l 
of equal parts of bhusa (i) and shaftal hay, with an albuminoid ratio of r ; > 
was suitable in every respect. For light work, it was found that the pro- 
portion of bhusa could be increase<l. A ration consisting of 2 part> i 
bhusa to I part of shaftal hay would giv e food with an albuminoid ritio 
of 1 : 6.2 which would keq) horses, n ulea and cattle in orditwry work a 
good condition without the addition of grain. For Army purposes th 


(i) SB chr>n>ed wheat straw of the awumefl ojnt[wjeilK>n fats ’• 

yoi % rtnri soluble cvirUjhj^lnitcs j; 03 f 
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^stitution of shaf^ or lucerne hay for grain as the main albuminoid 
rried together with the reduction of the amount of bhusa would lead to 
fieat reduction of weight as far as transport work is concerned. 

ie^utftiMUS Foddtvs in India. It will be seens that a sure market is re- 
ired for the successful spread of leguminous ^odJerj in North-West In- 
i. For this end. if the Army largely adopts them their success Is cer- 
15. Further, these fodders will enrich the soil and improve the efficiency 
both working and milk cattle, as well as being invaluable for famine re- 
vfs. The land would then be more intensively and widely cultivated 
d woM in addition, support a larger population. The nitrogen-fixing 
-iinunous fodder crops can effect all this, provided that the market is 
:ared. 

j - Effect of InoeulatfoD on Growth of Looetio and LurId. — ske so. 71 j of this bui~ 

Utn. 

} Factors Causing Variation in the Yield of Camphor In the Florida Camphor Tree. 

— Hood, S, C., in Tkt Jount^ of tudusirinl and En«itte£nng Cfumislry, Vol. 9, No. 6, 
I'p. 55 -’- 555 - Boettw, Pa., Jfmw, 1917, 

In view of the recent increase in the conmiercial cultivation of the 
tree {laurus Camphora) in Florida the author gives full details of 
e vurions factors on which depend the yield in camphor of the leaves 
(1 twigs of the tree, and. at the same time, takes full account of the diffe- 
[ice in the^ethods employed in Florida, Ja|)an and Formosa. The data 
L- based on observations made in Florida between 1907 and 1912 on cam- 
fir trees grown under vaiydng conditions. 

These obseiA'ations show that the highest yield of camphor is obtained 
\\\\ tlie leaves and twigs of the last growth taken during dormant season; 
in the other band, these are left on the plant for another season, the yield 
tkcrea.scd. The yield of the young wood is very slight a. id has no im- 
rtance from an econo niic point of view. Vigorous pruning, giving rise 
a jifofuse growth, causes a low yield from the leaves and tw igs and a veiy^ 
^ht ffHination of camphor in the wood. (>n the other hand, clipping the 
ivcs and branches as is done for hedges tends to increase the camphor 
Id f)f subsequent harvests. In order to put a plantation to the most 
•noniical and practical use. the maximum quantity of high-nelding leaves 
d twins, wdth the minimum quantity of woody parts, should be obtained, 
rc slwndd be taken not to w’ound the plants in aiy way. The slightest 
sde i? deleterious to the camphor tree and tends to diimni«h the percen- 
of canii>hor in the leaves, diminisfaing at the same time the leaf snr- 
:e of the tiiant. 

\aiying climatic conditions and rainfall cause marked annual varia- 
ns. Moreover, since the yield in camphor tlepentLs largely on the growth, 
rcin^ gives a larger quantity of richer gum-Welding material. 

The highest {lercentages of camphor w^ere obtained from the best soils, 
rttcularly from heavy loam, whereas they showed .a marked decrease iu 
'»! < rtinn as the soil became lighter and more sandy. Exceptions to this 
h’ were ol>serve<l in very jjoor soil, where the plants wvre stante<l. and 
i^tainei] a fairly high percentage of camphor in their leaves. 
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729 - 1I10 Aorease 0! FruitSi Bearing and Non-tmting, by Counties* In 1916 tn Cii 

fOfnla.'-'WBtDON, 0. P., in The Monthly BnUKltn of Sint* Conmissim of Hortkultu, 
Vol. VI, Nos, 3-4, pp. 113*11?. Sacramento, California, Match and April, 1917. 

There are, ia the service of the Californian Horticultural Commlssioj 
47 county comtnissioriets who supply accurate details concerning tli 
development of fruit-growii^ in their respective counties. 

The following figures are abstracted from the table given by the aiitb.i 
refering to the area occupied by fruit trees in each county. Only the toia 
figures for Califoniia are given below. 


Acre HOC of Irinf-orclumh in Californiit during the vear 1916, 


TgUlait* 798007 acit^ 

Bearing Non-lHiric- 

(jickb) 


Almon'ls 20 J76 20 ti.: 

ApplC'i g 603 221^,. 

Apricots ....... 77977 . 

1595^ 

Clicirics 8240 53. 

f'S’ 7 307 3 ri 

Ivcnioiis 21 n - 

Olives l^Ilj j'o.! 

Oranges 1 13 72 V 5':o 

I'eichrt 82S34 251,7 

Fenrs , . . . . 18030 

Plums 4 <> ' 

Pnincs lol itiO 40^:14 

35 384 2 2 


730 - An Edible Seed-BsarlngBananalorTempeiateClimatea.- ROBEBTiVON*, Pftr, 

WTSKY A., in La Pitite Rr.ue a,'’r/col^ et hyrtuoU, Ycur 23 , No. 533 , p. 10 :, Antilles, ’uir 
8, 1917. 

In his Botanical Garden {'' hes Tiopiques ”, St. Helena, near Xitt 
the author has a banana tree wliich has bwn identified as .l/ftsd paradisi-h 

L. , sub-species M. sminiteta (Lour.) Baker. 

This plant forms a cluster of 23 ft. and is very’ fine ; its resistantci 
weatiier is rather greater than that of the non-seed-hearing sub 

M. pitradistaca s. sp. sapteninm. The under side of the young leave- 
purple-red, which disappears as the leaves reach their full growtii. T;: 
floral stem bears ii to 14 flowers per hand instead of 8 ; the fruit is naSy 
third, or, at the most, half the size of those of ordinary banana trtv:> .I’l* 
when ripe, remains green or turns ver>' slightlv vellow.* The fruit, 

It canuot be compared with that of the usual cultivated tree, is fairly tle>!r: 
very sweet and pleasant to the taste, and jierfectly edible. 

^ This banana-tree did not suffer from last year's cold and snow. !• 
resistance could certainly he increased hy selection of the plants obiaiiic 
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m the seed ; it might also be p<»sib!e, by selection, to obtain trees with 
, seeds and a more pleasant ^aste so as to form varieties well suited to 
iperate climates. Hybridisation would prove i nteresting, especially with 
Cavendi^hii I^amb. 

- Holes on Hybrid DirMt Bearers in the Setne-et-Hame District, France.— sa- 

loMON, K.. In tbc Rcpui de Viticulture, Year 34, Vol. 44, Ko. 1176, pp- 2 ; No- 

j>l». to5-i(j8. January 1 1 and Febr«ar>* 15, lyi 7 . 

[ — RESISTANCE -TO MILDEW. — The work, carried out in the expei- 
fields in the Seine-et-Marne district, dealt only with early varie- 
1 (luring their first period of maturity and second early period. Five 
\\.ere planted in a position facing east, cold, chalky, exposed to frost, 

1 from midday, over-shadowed by high trees ; that is to say, all the con- 
ions were highly favourable to the growth of Ptronospora. The inves- 
ition was carried out during 6 years, dating from the first harvest. The 
jct bearers always benefited by the first treatment of the vitiiferas,'So 
,t each year, immunity was perfect. Nevertheless, in 1910 and 1915. 
t;n mildew was exceedit^ly prevalent, certain hybrids proved not to 
iiiiiiume and were removed. The following varieties proved immune 
h as regards fruit and leaf mildew. 

No- 1. 2*- A, ~ CiliUl -, 2 5.:8, 3 341 8 *>30, 16 525. '»02 : 

{''.Alia -. I4<^5>. 251*1 5 ‘>. 2S-112, 7 103. 7 7 105, 7120, J y>3. ciHel 

j j 4 4''>t. ciHcl Oiieau iit La GaillArd-GiteTd: 2, 137. 1^4; 

ihcuin : 5')5, 663, 782 ; Sftbei : 117, 128, 131, i s6, 181, 782, 803, 845, i <k>o, t U77. 3 ocm, 

r,. 2620, 2 719. 2 754, 2 793, 3828, 2 834. 

I'KRTiLiTY. — The following were found particularly fertile: 

}hK- •. 12 A, 24-23 No. I, 43-23; — Ca^iU: 1 328, 4^»<ii. 16525. I'jooi; i >udtrc‘ 

: I >6. 7 1:0; — itberUn: 393. — Subcl : 7^2. 131 (the stren^b of this plant leaves 
:thini: to be d«ire<l. it shmiM be ?mfte<l on to stronger stock*). 

Alcohol content : As regard alcohol content , density tests led to 
‘ following classification : 

(94 — 1 1*. — Casicl 2 s;S anti r>8frttn — t- •. - Ddco 24-23 No. : and 
v. i j 1-2 — <4 — (iaitUrJ^Oirrrd 137, 1^63 and 7^2, .''iM 2 7J‘i — m*. — ftACiy 

in! 13-23, OmUard Gtrrrd V. 2—8 1 ^* — Ca’^trl 3 345, CjnXirc I V'3, 4 cu — 

IT -lit: . AM the others vary (V and 8'', 

Pkacticai. classification. 

/'»' • 2 1- 23 No 1 : 2| Gdt 'iUrJ Ginrd 2 ; 3; Sdhfi : >34 • 4^ C astrl 3 ,4 3 , s'! Ofvroji yis ; 
r 10(1 ; 7) C'>uJ^rc 7120; i'') 7 (04; -4} Coudcrc 7105; lu) SriJw/ 2010: 

•’i iUrJ-Girffi 194; 12) GAsliard-Girerd 137: i?) CasUl 165:3; 14) C ^uden 4 tot ; 
131. 

Tlu ii come : 

: 2 ami 43-23; ( nxUl -. 2 ^ 2 ^ . 4 “O i . S . 3 o . 1 i 00 : ; ('<- udcrc : 1 o(>- 5 1 . 2 7 ; - 60. 
u:;0'?frim; 663, *('2 ; ()iMaa i I 5f' 3) ; : i>i,b45, 1 ouo,: ix>6, 2 719,2 7'i3. 2 .''28, 

And, lastly : 

146-51,251-150 It;, 128,156, 1S7, 78:. k>;, to;*, 2004, 26:0, 2.734. 
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Vinification. - Numerous vinification tests proved that, for ail tlij 
direct bearers, better wine is obtained if mixed varieties are used in i; 
vat. In order to obtain a good new wine with j^rfect keejring propertii 
it is ad^nsable to mix the following varieties during vinification : 

1) Red wine : - Baco 24-23 No. i and Oberlin 595 ; any of the oth 
red-wine bearers may be mix^, the more numerous they are, the bett 
will be the wHne ; 

2) White wine : - Gaillard-Gimd 157 and O^erim 782 alone ma] 
a complete wine ; Baco 22 A and 42-23, Casld 19002 (pink), Cottd€TC 141^.^ 
251-150. 272-60 are improved by being mixed as soon as they have leftti 
press, and thus give a good table wnne. 

Resistance to Phylloxera. — This was not studied directly byt[ 
author as his vineyard was in a district which is still immune. Nevenh 
less, by reason of the information he has been able to obtain, he feels just 
fied in stating that ungrafted direct bearers may be planted in Ri|>ar; 
(i. e. light) soils, whereas in all others it is preferable to plant them sraftei 
The hybrids Oberlin 595,663 and 782, Baco 24-32 No, I may be excepteic 
account of their great reristance. 

Resistance to lime. - In soils containing more than 15 % lime 
is wise to plant direct bearers on suitable stocks. . 

The following may be planted ungrafted : 

i) Oberlin 595, 663, 78: ; Baco 24-23 No. 1, in all soils containing up to ;o % ollir.it 

harmfulness ; 2) GaiUard-Giretd No. 2, all Stab up to 25 % of this lime; y] C'»i 
2/2-0o,J. 503, all soils up to 25 to 30 of thb lime ; 4} Condcrc 146-51, all soUa up to i;; < 
this lime ; 5) Baco 22 A, 4>23 ; Cas/rf 2 5:8, 3 343 ; 4 001 ; 8 930 ; i6 525, 19 002 ; (.■.kja 
106-51, 251-150, 28-112, 4401; GailUffi'Girejd 15;. i94;5ftW 128, 131, 156, 782, Sr,? ?, 

1 000. I 077, 2 004, 2 006, 2 010, 2 719, 2 743, 2 793. : 82H, 2 834, in all ynls wHlh a omia 
of karmful lime noi exceetUng 12 to 15 i Coudtre 7 1(13, 7 104, 7 106, insufficiently m 
tant to phylloxera and must ahvays be used grafted. 

Grafted direct bearers are direct scions ; they have a great affinity fa 
americo-americans, but most of them are do well with Iranco-americans 

II. “ In 1916 the author noticed that some of his direct bearer^^. whid 
had hitherto proved interesting, did not give satisfaction for one or mon 
of the follwing reasons : insufficient reristance to mildew, oidiuni or d 
mediocre or total absence of fertility. Among the bearers mentione<l abJ 
the following may be considered unsatisfactory* : 

1) White giap; hybrid: — Baco 43-24. 

2) Blatk-grapc hybrid; — 5 ciW 117, 2793; Coudm 28-iij. 

Resistance to dropping. — i) Total resistance : 

White; Baco 2 2- A; BcrtilUSeyvc 450 ; Coudcrc 146-51,251-150; Sr W 845, 2 -B’a 

Baco 21-23 No. I ; Berliile-Siyve C»slrl 2 528, 4 wi ; Cwdetc 106-31, J. 503, r 
7 120. r«>urmV; SciW 117 , 121, t;8, iji^ 156^ I 077, 2004, 2006, 2-i >. 

2 828, 4 376, 

2) Drop]>tng slightly : 

White : Ca$Ul 19 00: (pink); Gailiard-Gircrd 157,- IMacV : BaitlU-Seyve 413. s M ; ’ ^ 
930 1 CouJerc 7 lof, ; Se-ibel 181,2 620, 2 710, 2 S34, 
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3) Clusters with twchthirds of normal fnut : 

U'lute i Coudtfc j72~6o ; SfiM 2 661, — Bladt : GailUtrd^Gir^rd 19A ; Oberlitt 593. 

4) Clusters with equal numbers of normal and dropped fruit ; 

W hite; Bac9 43-33 ; Obtrtin 782 : SnM 880. — Black ; Ca$tfl 3 343 ; CouiUrc 4 401 ; C«*^ 

il-Oif^rd So. 2. 

5) Clusters with two-thirds of dropped fruit and onetthird of normal 

lit : 

Bkuk : ^Castet 16 525 ; Seibft 187, 735, 3 793. 

6) All fruit dropping : 

hliick ; — Scibel 802, 2828, 

Resistance to oidium ; — i) Immunity' without treatment : 

W bite : liaco 22 A ; HifiilliSfyve 450 ; Castel 19 00a {pink) ; GaillArd'Gircfd 157 ; Coudtre 
.-?i, 373-^ ; Oberfin 7S2 ; Stibfl 845, 880, — BUck ; Bate 34-23 So. i ; BertiUe- 

ne iM. 453 t ®32 ; CMSfrl 2 528, 4 wji, 8 930, 16 325, Cohd^rc J. 303, 106-31, 7 104, 7 io6, 
HyhritU Fourmi ; GaiUard-Gitni 2, 194 ; Ob(flin 395, 663 ; Sohrl 1 17, 131, 128, 1 31, i <6, 
I, • ‘' 7 / 782, 1 o 77 » 2004, 2 <kj6, 2010, 2620, 2710, 2734, 2793, 2834, 4 576. 

2) \'ery slightly attacked : 

ISL^k : Condfre 4 401 1 7 103, 7 120 ; Snb<l 733. 

i) Slightly attacked : 

white ; Baco 43-23 ; Se\bcl z 661. — Blat'k; Casfti 3 343. 

Ri^istance to Botrvtis cinerha. — All the direct l)earers mention- 
above as resistant to drop[)ing and to oidium, are also totally resistant 
grey rot, 

Conlt.usions : - The author states that the above facts concerning 
ect bearers apply in everj' respect to his \ineyard. but that it is very 
liciilt to adapt these vines to new surroundings, so tliat a grower, before 
opting direct bearers should test at least 10 of them in an e^ierimental 

^t. 

: The Contribution of Forestiy to the Problem of Public Nutrition during the War, 
in Germany. - Borgmaxx, in TkaraiUt^r r«>rsr/ifJjr^ J4btbu(h, Veil f.;, in. 6-7, pp. -,6-- 

Hcrlin, 1916. 

riiv contribution of forestry' to nutrition in war time has been developed 
in two ilifferent Ixxses ; 1) to furnish a plan by which the various problems 
ruiimng to the desired end may be solved in order of their importance and 
iitfncy ; 2) while using the forests for the necessities of war to protect tlieni 
nnich as j^ihle against excessive demands which would liami their 
nunrwnt utility. These problems may be summed up as follows : 

I- TIk* gathering of fruit and mushrtKiiiLS : 

I) Tro^lucts of plants growing near the earth : i) berries: — billierries, 
'■rtlclKTries, cranl>erries, marsh bilberries, strawberries, raspberries, 
^Liibi rne.; ; b) niushrwms ; Boldits cjulis, Geld mushroom. CarJJuirdlfts 
Agaricus vimeeits, Ag.jricus prunuhts, Bold its, Agarkus rnher, 
esadenU, etc. 
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2) Shnib fruit; sorb-uppk, arbutus, barberry, hawthorn, sloe,^ 
'"“’’irTfeytS of'ilictal plants and tea substitutes. 

and poppy in the woods ; 

'>] Harvest of beedmuts ; , ^ i. i , 

3) Harvest of other oil-yielding fruits; walnuts, hazelnuts, kj, 

rlip‘;tntit lime seeds and spruce seeds. ^ i v * i 

3l Potato to be replaced in tbe production of alcohol by wo.,(! „ 
bv lesi'diiarv waters containing sulphite from the inaniifactiire of ct,!'w< 
VI The use of wood and residuary waters containing sulplute from£ 
manufacture of cellulose- in the production of alcohol. 

VII. The use of wood residuary waters containing sulphite aii.l fe 

leaves in the production of sugar. 

t'll. Grazing in the woods, the utilisation of grass and leaves, the- 

lisation of twigs as fodder. 

VIII, Litter of dead leaves and peat. 

IX Cultivation of intercrops and peat-moss. 

X. The killing of game, protection against the damage causevl by 

-ind tbe feeding of game in war-time. 

Silv a feu of these problems have been solved ; most of them are s 
under consideration. A circular, dated ].me 27 

gathering of berries and mushrooms, has been issued by tlie Pro-ian ■ 
the Fo.^ Control Department. Public institutes have also pifc. 
illustrated instructions regarding the gathering o mu^ooms, b«,.ir,ic 
excursious have been arranged, exhibitions and infoi^tion biufi; 
Opened etc. In some districts tlie price of these* products has nsen L;:! 
that it is very desirable that they should be lowereil. ’The encouragemi 
oi the gathering of shnili-fmit has been left completely to local instmus 
This also applies to medicinal plants and tea substitutes (leaves of 
bramble, strawberry, raspberr)', wild pansy, various species of ■) ' 
wild rose, willow, willow herb, elm, i)oplar, luwthoni, elder, chcTr>-, - : 
apple, maple, birch, etc. ; flowers of lime, elder, camomile, etc.). ^ 
Of 1 093 436 acres of copse in Germany 642 486 Jicres are 3\ aui 
for tlie cultivation of colza, and, of these, 86488 acres could be us*t: ini 
present season. All colza seed has I^een requisitioned and. in return, 
ciUties have been granted for obtaining colza cake. The author tlu-Ji 
details for the cultivation of colza. Lor the year 1916, about 44!-^ 
were prepared, but no definite results will be obtained till har\t t «• 
The cultivation of sunflow'ers is still in the experimental phast*. tl:ii 
poppies can only be undertaken in good, well slieltered soils.. 

As regards the beechnut har\Tst, the following scheme has Ixvn 
up: 
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^Y.re&t area of Cenwany 54 595 ^oo ftcre# 

\jv.i uinlcT bcecL-woodg 4 447 980 ” 

vioa under nut-beating beech, 1916 2 965 3:20 ’* 

Art I uuder nut-bearing beech over 1 00 years old 494220 " 

VTt.i under beech available for use (50 % of the precetiing artsr} 247 1 10 " 

yiild in becdi aufs from this area 491 071 tom 

f,jl yiehl 2 200 000 gallons 

Cake prolucc<! -245051005 


TIu' cost of oil production may be placed at about 3 Mjrh (3s. at par) 
r Hue. 

Aa «>rder has been is,sue<! by the Federal Council and ttvo cirailars by 
e President of the Food Omtrol I>e])artinent concerning the utilisation 
Vcrclmnts as a foodstuff in war time in Gemidny and the occupied terri- 
ri^H. The author has published an appeal, and the war Committee for 
Is and Fats has distributed printetl instructions on the subject. 

There are few walnuts or hazelnuts in Germany. Horse-chestnuts 
cld alKnit 5 % of oil, the utilisation of which is still being studied. Expe- 
ucius showed lime see<ls to give a yield of only 2.5 % on cnishing, where- 
jiTtvions analyses gave their oil content as 18.25 % and even 58 %, 
!vhtk>s extracted with the helj) of solvents. The oil yield of sorb-seeds 
also too low. Simice seeils, on the other hand, give 25 of oil. Experi- 
on the value of the cakes as cattle food are still in progress. How- 
vr, if it is assumed that there arc 6 177 750 acres of spruce in Germany, 
id that, 49422 acres are felled annually, calailating 68 bushels of cones 
r acre there would be a yield of 55 020 bushels of cones, to which 
he added 687 750 from the haiA'cst from standing trees. Reckou- 
iil tliat 1.2 lbs. of seed are obtained ])cr bushel of cones, there will be a 
xlJ nf 393 tons of seed giving 98 tons of oil at 5. 40 M,trks (i) per litre. 

If the greater part of tlie beecliimts i< used for oil proflnction and cakes, 
and horse-chestnuts are left for use as cattle focnl. The use of th^ 

hi-en regnlate<l by a fetleral order and their sale is anitrolled by the Sa- 
s Union of German Farmers. The price fixtd is 190 Jfarks per ton for 
ried. acorns and 1 50 Harks j>er ton for dried horse-chestimts. It w^ould 
to extract oil from the liorst'-c best nuts for the manufacture of 
?.kc^. The \Var FockI Ihireau has issued an apjx^al for the haiA^est of these 

!\Vi ]. Inducts. 

The i>roduction of wood meal as a hjodstuff will soon be rea!ise<h A 
icton' for this purpose is connectetl with the eastern army hearlquartcrs 
t Soiivalki ; there are two factories using Steffen’s ntethod, and another 
tin" built which will use WiNT^HEiii, ten DorkaaT and Cl.\ssen*S method, 
k W' ar Committee for Cattle Food Substitutes controls the use of this 
Udl, 

Tlie ust‘ of meal made from heather, dried and freed from its woody 
t rt'-, and also lichen {Ceirnria ishndica and ClaJonia ranpfcritui), has been 


{£ 4 .) 


I Miirk » i «, at par. 
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proposed. The former has a value equal to that of average hay ; the 
may also be used for human nutrition. ^ I 

The progress made in the utilisation of wood and sulpbite-contaiiiiJ 
residuar)^ waters from the manufacture of cellulose has aUowed a iJ 
quantity of potatoes to be freed for human and ammal nutrition. It y 
also been proposed to use the sulphite-containing residuary watere as ani^j 
ioodstuff. These waters may al^o be used for the commercial prodiK^ 
of sweetened solutions, and, in the same way as infusions of tree-lta;^ 
fdi- the production of fat and albumin by means of cultures of Fndotrv^ 

vernnUs. , j mi. 1. 4,1 r 

It is advisable to enclose wood pasture-land. Though the use of 

and leaves as fodder has been considered by the Federal Council and by ti 
author, there is, for the moment, no need to use twigs as fodder. 

Dead leaves and peat may be used as litter. The growing of ctrta 
especially rye, niiiize and broad beans, as intercrops in the woods is 
consideration. The cultivation of the peat-lieds has been intensified 4 
the help of prisoners of war. 

The most satisfactor>- way of preventing damage by game is tu Tvill^ 
This, however, must be restricted so that the number of game in the w 
shall not be unduly linuted, as, in this case, the loss would exceed! t!i 
gains; Game represents 0,5 % of the meat supply, and, even if it wvrti 
killed, this figure would only l>e increased two or three tini^. XevtrTtlii 
less, an order of the Federal Council has fixed maximum prices for 
and another allows the netting of thrushes. The importance of not 
ccting the feeiling of game, even in war time, is insisted on, so that '!l 
source of food may be maintainetl. In order to keep the game 
mixed foods should tie supplied at the beginning of winter. Five 
of food arc recomniended for this purpose. 


LIVE STOCK AND BREEDING. 

733- Notes on Some Animal Paiasitas in British G ui a n a,— bodkn, c. e. imicooi 

h. D., in the Dulldin of EntfmoIo<;ical Rfsearch, Vol. VIT, Pt. II, pp. I 79 'i ' • 

1 plate. Eondon, Octotxrr, 1916. 

The following species arc notwl and a short description of eacli :;ivts: 
VERMES. 

i) NEM.ATODA ; n; FlLA»n>.\r. ; Filaria c^rviM, Duj. on a oflw, F,pky$tUum. B:cC^ 
on a large bird of common occurrence, UieO)Uared Kiajfishef {CeryU tor^aia ) ; F 
Eeidy, verj' common on creole dogs, who do not stem to sttfler from it, or only to a ver? vial 
extent, the mosquito {Culex jiiiif>ans) U probably thcpropogalor of Ihb purasile, f 
UTiite-breasted Swallow [Tachycinfia albiv^nlrtf). 

6) Ascaridae : Ascaris mi^alocephaU, Cloquet, on a horse, 
c) Stongyudae: An}iyh<^toma sp., on dogs: Physahptcra} pf/upuiiuliu 

cats, 

2) PbATYlirXMfNTlIES : Dicoralium sp., A*trj' wmmon on cats. 

3 ) C1;ST0D.V : Moniaia expansa, Rud, on pigs. 

4) ACANTH()CiiPH.\I,A : Eihinorynchu^ rigrtA, tnjczc, pigjt. 
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ARACUt^JDA. 

\C \HJNX : ixoDfDAE ; Jn Britbh Guiana all kinds of live slock arc attacked by various 
, >i ticks , w'bicb are in many ca^^cs rts[Kmsiblt for a very' <5onsidcraI>lc annu il financial 
'[he iininiiib arc not nor arc any other pri'\<iiiivc miasutcs taken. Ar^as per- 

\\‘ >M in fowl.'houses, Rhipicephalus aan^uineus, I^tr. finmd in all its sta^^cs of dcvtlo])- 
,n doys ; V/argafO^as annulatui, var, australis, KiiUcr, rni all caUk ; Amblyomma cajen- 
I-' -i jmntsite of man ; A . kumi-raU Koch, lurtd-' ; A . dtssimtU-, Ko<'h, a coinmrm jiara- 
the onliiiaty tfxid {liufo marinus), and sometimes found on Uzard« and snakes, 

HEX A ROD A. 

iiil'Tl ,K.\ : u) Tau.vnio.^k ; In the coastal region Talxinidae 'veur frt<iucnlly, usually 
Mumlji-rs ot a feu common syK"ci(*s. lu (he f' 'r^*st area , howccei , the oxcsl-Uoid sy>tcies 

■ , , lu, Ijiit tlu ie are nui>y others, stnne of which are eeiT.ipanitjvely rare. The savan- 
i : S ;u;tr the Uni/ilian Ixirder arc jcirticularlv rich in Talxmidae, but this <ii'trict has not 

, t.,.e!v iiivi-stigaU'd, The most common siK'cic^ which ullack iive-st<K'k on the trei-* 

, . .It : tf^ltneittus , I, all,, the t.'tiiini la-'l an.'i nV'-l wi kJy di'^ljiUuud 

’ :..!md in forest regions) ; it doc- T'ot attack man and utlnictcd by artificiyl ' light ’ ; 

. \\ [k ; / nmio.rtbt/«n\lk.; T. frtmM.afa, Wlk. ; T de<erlu‘ . 

■ r ; ;f’. o'nj -r, M Ik am! 7 ■>. Wik, arc ii5Uch alike in a|;)MnTancc and habits ; 

't. ,1; kitnk of stock Imi tm\ r m\'cr iKi-n <jb'ervtd t<i attack liummi Ik incs. J impres- 

V didributed and lm> been kiiotn: to attack man. It has U-. n imye -ssibk- 

■; ;c- the feeding luildts of / a'l c r/c.s . \V!k. 7 . cJtfKnin vo. T , i- a j-ain-nt o* -tM k oi - 

• found luaT the O'iirt ; It is cmim-r. in si'ine of tlie iiiionur dictjit.t.’* ai.drtadilyat- 

7 . /■ !o to'-ts, Wiol. o< i.'urs r.iH'Iy uhliin the fore-t ate:* , u lure it lias Ueii ot, erwd 
c k nne- t • rllre/cmns. Mg i- attnictcvl to Uoux ,s by arlitki d light and attacks man. 

. , . -1 , f 7 , . cio’ni W IV. was Ukci' in the interiui d.^iricts wink att.uking man 

»i'.M nrvu-i, Wie^i , is not uius.jnnvm in some of the interior districts an-i Tvadily 

• T , Is uid-ly disiri‘;i!t< d round the osUst Uiul -wasiomdly found in the 

■ 5 . ; ( i 1“ , onl> nut wiili in ecrt.nn districts ivhcit th< s,'il is of .i s^iindyia- 

.11 kilc'v 'tr. lehes o- fush uatu; like L fnOr.' it attacks man. ( nouef'?. Wlk 

foiin-i ill the ftirist di.-liicts only Sk-r-imens oi wi m / itoe’r, Idc, and 

. -M .'i,' , !■ M'te (ah'. 51 uiiiie atlackinc man 

■ tai-S iio.le- of til- Vi ar /biU h! 'tu \ ii.b lUiiit's, Miictj. . / C { •■Jdi.t U'n.s. h . , avaj /’. rue; 
v'.otmh dnimlant and lUost ■ t;:, ixiotis owing to their jHTsLsU-nt nllack.s cm mrui. 
h.i' it the jotesi fictions , opicnn’ily those in .u ih»’ liver' in the north ux.st district 

,cr t .'jfiuo rni'i. 1* and / ‘ /c' ’.ara . Mao}, arc fouml In tJu forces! districts and 
; ■ a'l.ick nuin 

• Vc’ f c Jieiuit.'s of TaKclidae lire laige ua.sp< ^if the rKinlH-cinac family, The cx'iumtm- 
.iss t.f these found on the Osa-t arc : .We«u7w/.i .ogiuicM, l,gitr., 3f, f'unvMM, Jxp. and 
e . C ;m>. Ikihlb , while, lu the fou st region, .17 f jutl.cf jKJ . Ilaiidl is omrnxm In this 
/dMi-k./tiai Taseh. and // t.incCiriu, tdiv . are also found Tlu- .\.‘^ilid fly 

5 1 t,:U;o 1’. i.s also on cKXasioiial enc my of Tid«anidae in the e^sv-tal urea, 
i ' • d ■ utlircak of i . yionww !” M.'d de Cadcras "') amongst sugar plantation 

. 1 - ;n.^t yiToPably y.toymgatts' by biting IlieS. for most of the ct>mmon syxx-ic> of Tallin- 
<•: ; :h.T biting fljtss.stuh !i> l raicf/oU!.^. h were ot>scned em the dUasol 

• ' i ;.'i is ammictTi in the ovistal area and in ninny of the inhabilfsl inland rcgioigs. 

■.sue of othe r hosts it nadily lUtacks human Kings 
' . N'niOMvn) \K - .If vrtcuci f'u j, Mao{ . whose hm ac arc <nl*cnt vinous jvirasitts of 
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() yivscJDAE —Sfomoxys ca/dlrans, I.. I.- (see above). 

d) HiPJ>oBOsciDAE. - A bilge number of these ar. knovi'n to attack bird.; 

them Z.vnc^imwfl?ira. Big. U common on domestic pigeooa. 

2) SII’HONAPTKRA: a) SARCOPSYLL1P.AE •• p^ndratts, 1. is wi-k!y 5 

ribttted throughout the colony. 

b) nuciD.\E ’ChmctpMlus Bch., very common on cats and dogs an.l ^ 

sionaUy attacks man. ^ , . . . v 

-') RHYNCOXA. — CiMiciD.AE : ht'mtpfffn, F. (reianii<Tf««, Sig^.) 

4) AXOPliURA.— a) Fedicuud.ak : capj<i5, de Gem; P. fciiw.t(!ai,! 

Phtkmis pubis L. . 1 *u 

6 ) Haematopixid.\k : r»rys<mmj, NUit-sch., h the comnv-n 

louse: H. tub^rculatus, Nitzsch,, found only on imtK>rte<l ludiuu Imffalocs ; H, mt;. , 

mon on ])igs. 

5) M.ALB0PHAG;\: a) 'mrcHODEcnnAE : Prif^Oi/rcks pi/osws. Gleb,, on th< 

T. climax., N., on the gt«l ; i\ sph.uroccphahim, N., on ^dieep. 

b) FHILOPTERID.AE : PhiL^ptcrus brcviformts , Kell, and Kuw. ; Pk. da'-j 
I%g; pj., Gieb; /)t-s;tc7jW/fl sp.; Para^nnu.cotcs ab»ormti, Kell.; all pmu-, 

varions species of birds. 

f) GonioDIDAE: (r^mocdcs curliiS, X., cm a spedes of pheasant; 0 . Ktgas. U 
[= abdo^mr^Us, 1 \). on chickens mid turke> s ; (o /• . 'paster N., on pigeons and guii:. , 

G. dissimUiS N., uu chickens and tnrke>-s ; b, ampar, N, , on pige-ons ; b. pawnxx, 1... r, 
peacock; G. sivliiiT, N. e>n tnrkl^^. 

d) hucuhs^S., L /enfo^y^»s, X.. : . 
trapr.ius, X. ; L. squaUdus, X. : L ^^ruxbxU^, N, ; on various s{>cdes of bird., el:.--;:, 
otherwise 

e) MKNOPC)>rTnvE ; spp.: .Wene/es 6 isifoi^«m, I*.; . 1 /. pauxdi>v N 

^ropus, Gieb ; rushed, X, ; Golp<K<phaium dmmiU, Fiag, : < . maculau . w 

C. phacoaUvnwn , X.; i other undetermined >[H.ci(s jurusite-s on \ ;: •■ 

dcs of va!d ami doinesUc birels. 

/' PSIYSOSTOMIDAE ; P^jy 5 es;vw:o» dfi^to'ahini. Kdl. iunl Pk. %p. ou birds. 
L.\EMOBOTinilP.\E ; Lactfi'ib-ithTi'Am opi^th<>comi, Cummings ami L, 5 p.,on 
CfYROFlu.AE : t/vr.i^^ws i'A‘'J.be. X. stTid Oiinee-i'a X, ; On guiuevi-pigs. 

734- Mercury Compounds in the Treatment of Epiioolic Lymphangitis ; . - : 

iVriixi, in fPdUlrideh ro rmhoi.- :if Ved. X. Xo o, pp. 4:^ ' ’ 

I line, loi;. ... 

Ir, jiUiPory lOifi, the author, 5 lu rses m his stables ^ 

from a verv serlons hmn (d' (piz/ndic: iyiuphauuitis, made* a test ■' ’a 
of a nev/ nuthod of trcatnicut tYlaedi pave ]H'rl(ctly salisfaotoiy ro-'--' 
G. GAsrARiM had ]!re\'iously rccoreh'd a e'ase.- ed ciiR* of a 
which Wits sutfeTiriy' .lu ni a seri' us form of i pi7,(uitic iynijdiaucitis. ■ : ... 
with bichl'-ridf (;f mercury eni|»li'ye(i in the saiuc way* as m sy]ii;: > 
The pre*s'jn w riter }i;is experimented with this aiul witli otli r : ' 
e'i mercury treatment : 

«! S.dicylate of mercury '* 

Sterdised vaseline oil o**! 

Odonu-j ^ SJ 

Sterilised vaseline ^-il soo ' 

c) Bichloride of mercury » Kr 

S< i lium chloride * 

Koile.! distillel water uh) ’* 

Oj See B, Juno 1917, X'l, d*i. 
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Finally, be has tried a fourth formula d) an arsenious-niercuric associa- 
based on the results obtained in certain infectious diseasc^s with a mixed 
iitnunt : 


d) BcnzoiUo of tnercurv. ^ 

Scxiiiim chloride ’* 

CAcfxlUic acid oo" 

Boiled distiUe*! wtiler " 


F’' ‘ two first sedutions wer* iiijectt^d emlonuiscularly a!»d the remain- 
4vv,)}‘<>lb ]iyjM=dejniically and eiuioiiiuscnbirly. 

With the last formula two horst^s havc^ bw» treale<i and CTirod. 

Tl'C tre;dmor.t, as is usmtlly with all mercPTic trealinoDts, sliould be 
with care. If siqns <;f merc'iric jxii^viTunu f,rcur, the treatment 
Li tie -iisv< a<U d, oil jaTeatives admiidstere<l and treatment rety)nnnenced 
p Xi' ' 1 '.Ur, or, d theft has hi ( n kidnt y trouble, as soon as jilbuinen 
, sit'd li'tin the nriue. 

'ilieanin, ds wereeumi after lo to 12 inji'Ctions. 

'I'lu' writer consitb'Ts Itimscdf justified in stating that mercurial Ireat- 
Tit-; f r ' |;i;^o(itii‘ Iym]>lian-;itis are tlu' iH’St, both from the economic point 
'.i.'.v eud from the point of view «if result, . 

Tea eni'^ was ctun]ilete :in<i no relapse lias been obs<-na d in any case, 
p.tnnulae < ) and if) ;4ave the quickest ciirt'^. 

5 Ulcerative Stomatitis in Horses. — R^e, Ch , in / r /V er^s a-nr 31st. yea 1, 

N I'o.r, p 31 J • Aniiwi'i. July i, 

Pit,ei;ilive ^tmnatitis ha"^ '[imctuMlly only been recorded in France on 
nv lujr-.eS. but « 'wiru^ tt> it'^ yreat contairiousness is quite capable of srirend- 
[. < ibei iiorsi s. It serins to have hmi introduced from abroad. 

T!i. '>vnu)i<an'> ef thi-- compl.dnt are Very siniilar to those of thnish 
. ^ althoupdi tlie two -.b<s;^‘'vs are distinct : profusi^ s;diva and diffi- 

ehtovin;^ at the beinmhui; ; !i*>ions o{ the inembraiu^ ef IjjK. mouth 
i Vsiciie; in places the mueep.-' niembrc.nes sum to lx* covercal with a 
ov ixutlalc ef an iudaiunKitory nature ; -mall ro\md the lips and 

•• a;.- ( t\ the tonpue as well (e»ften an ulcer as hv^ as the palm of the hand 
jit.irs niMm the tongue) : in -hort, h-^ions. confluent or olherwisty re- 
nd-iinc; those of the iiioutli cavity of cattle snfTerimt from thrush. 

C'-ntTaiy* to what take'- pi .ice ir; thrusli. no lesions have b:*eii recordcrl 
■ PI till f< ot region, the dix .ise d^es not touch ruminants nor pi-s and a]v 
. r- to ).< a lucal com pi amt, I akin it its course without causing fever. 

i'll; cause of the cetuplaint is not yet known ; it has Ix-cn attributed to 
s iiotant or toxic action of certain fodder plants but this has not Ixeii 
t liniii ly i-stahlishetl. 

f'tcenitive stomatitis i'^ extremely conUiiious and i'^sprciid by horses 
Ti’kii.q from a ci>inmon trough, beiujt staljleti tojiethcr etc. 

Ttie infix'tion is not seri*ms : it requirt's alxait 10 days to nin its course, 
bv levinns remain localistKi and the damaged consists in the affected ani- 
losintr flesh owing to difliculty in chewing and swallowing. 
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Tnatmnt: libeial washi.« out of the mouth cavity with wuUr 
tainiug houev and vinegar or slightly salt or with weak «,lut.ous 
tassium permanganate (l gr. per 20 litres of water . (etclmg witll hi..,,,, 
flour m 4es nr voaug grass ; isolation cl the sick horses ; eac i ho se 
ha". Its own reoiiiicut for water and hs-d. It might lx- advisahle 
times to elKoct e'oUmtiiry coulanuimtiot.. 

7,6 Rabies and Haeinorragic Septicaemia in some Young Buffaloes, in luij.. 

at.:,R.,Xv.,1.0.in U Clneo, Year Xl.Xo. 7 , I'P. ItM-a: N-'. !■, W> o:,, 

Milin, April IS and 0117 . i iT^t ■ 

In liecemixr lom and Jam-arv 19 H. a group of young Imffaloe. i, .. 
-eparate fnaiu the admit male, and only brought to the mothers t....,, 
{.fine AvyrsiiiA farm, in tlu-omniniiU’ (4 ^Mk-ntta), 

•,) be safleriag from a <!ise i-e, whose symptoms relrO.ed alino-t v'icl,:, , 
"to the •vrvons sVsteni, and which had not been previous, v obse'.v, ' 
that region, honrv.mn; undoes died of die dmose. Soma days pna, 
sh- st.vhman bad killed too dog. slim.ing signs..; hv ii...,e...bi ^ 

The tw-. list voung Imflai .es that .iied showetl no ana'oime.e 
uml r the autopsy fh.it were worthy of note ; tlieir heads welc s-nt ■ 


.ninati <n {.Mnifl m'X 

kati nl' r4 y'attl.- -it !’• rtici (N • 

i.t rabSil'^. il ’.va^ (.'>* -Ijiwlu ■! tli.'t I’a 
‘ ivit \ i 'Usiv fs'k'' irili ' i i-T thv' ki';ltal“ 


writ'jr ^uiLiU'ivd tlu* -liSd, 
kvpvrhiiviual Siul'.n l^r i 
By a ^rif 

t4 ikdith reihks, a iliH' t j - ^ . 

incul'ali.n? peri' 4 k>r ranks in tlu* n.bl was int islai>hslu-d.^ ^ 

The ttbsi-rvvil svinpl'ims. altlMn-h sinni.tr If th^r^ ft catls- • 
do nnt -rixar tA Ba r.kribld L- hv.irupholna Varns, Uu-y tifU.n i < - 
ducrtl .‘XPi niiKUtally Bv nifOtiktufL: ihn L :xms . iiLniK-ti from tib 
of Buffalnt- or fabiaits. tir ]5ro'lut;..tl nr L-aUnrys *a'r - « ( t’nv ]> '■■ 

opr^nkii isoiatvd fioia \\w brain llir bnlfaUivs. .-r Iran cuilrra -- ; 

oAhe tvDical a’lhmi-ii la tins tih- ‘Va 

\vy'rcless<t:rioiw. It aupvai- that, in rln. bu(Tth>Obi:; ..ni -a. a . Uu- 
of iht- (Usk-asc hah b a:n chevkod Ivan mtonliou d-u- to /h htii^ry 

The s-tsoauarv intsCMfU by t:iis or- .!>i<!a -lo- not .-- ’11 m ^ 

causol by a hlu.iabh: vin's ; kiixo m -m -tiirr h.,,.. - •. tiy li : ■ 
(r-tranbilo, sumt b ver, oiphtu* infln. nza, ai Irl; ti, vamalai v irNs-- • 
or-anisnis raii.ii - h.u-inoira-i' xpUyaomia aro xam. ih\ the fth-i 
it aiipkiars ucw in ri hiti-ai Lu th vni’S of ra../iCo As i- wt-ll knov. , 
bubiiHschlicHS is fairly conninai on biut.ilo brYk-oUa; ami ! . 

tha latent ttaty in tlu- 4i-i'sri\a- trikts tj th -sf .mnatk, Bi tin > y 
qinaitioii. t]n* virns ot rajaa.s, U’s^ los i.i.'|>arna; tlu‘ w.tv l.a thf tin 
B> buh:iliscblu’tis, wfailh havo oviH''iiiK‘ tlio rkoi-taiiw b> tho alxA t-o! 
prosontk'.l bv voianti Bnfhdocs durinLi tlu- pt iiod o| t-o 'iinc By tin' ^ • 
pos.>iltly I’aronj^ii tianporayy iininnras.tiii,..n I'onk-rotl liv ihir n... 
uiilk. All tlna mothers have rfilainly eraitravU d 
the disvasc :;p])aariiii; to Latnit-r isimrnnity kr tin; n »4 tiu' bvo. 

AUhon^h the Imitalo eaivrs hati siickch the ilisoaso. ilao 

no cases of ti'ansniission of rabu's to the niotlu-ra or otiier caUt^. 
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-u- irs to be due t6 the fact that the rabic'i was checked in its progre^'S 
Ue the saliva could have become virulent. 

Studies on Contagious Agalaxy of Goats In Algeria. — sercent, KDitana roig, G., 

in />h/W»» So£ii(^ de Patholo^H Kx<>U,{uc, \'</], X, No, 7 , pp. S75*5f^5- Paris, 

inlv II, 

Ihe work was carried out at the Pasteur Institute of Algeria. 

On tk-- 28tb. Aoril, i<)oS, the anthor was calKd in to examine, in the 
^.llUturllOod ot Algiers, a herd <if about 450 go:Jts, of which, in a week, 

I, -it On mothers and a few he-goats had l>een attacked by cYmtagious aga* 
Tliret i.r four ki.ls died each diiy. On July isth., 19 goats and 105 
dii <!. Ten years ago another cas^* of agalaxy among goats was noticed 
I^Wru iL, fonuerly head of the Algerian Veterinary Sanitary Servita*. in 
r.m rgoiir and Kerrata district^. It is certain that tluH- epidemic^ arc 
t !;•, i[iv nt as, for ten evars, the atitlmr has Imaj unable to trace any others, 
a \\t-rinar> delegates state they have never Men 'me in Algeria. 

] luring the infection of looS there was alway' j)rLSviit in the pure mdk 
, <t lium. cultures of which pnaluced no symptoms of the duV/ase v.*hen 
Kuie.i •'!. It was tlius a pn»'f of the invi''ibU' 'pt ciiic virus diK'<'<vered 
Ci.tM T>K Pi ASi in ir/ib. In its characteristics this niicnw^rgani'riu 
:< l.iti'l to XocvKp's heterogenous grou)) , Ikicteria <*! the 

i.a igoup are found in vaii' us s« nouiS das^a-'es of sheej). Thv ir patiie- 
-:i ' . etion is !iot clear. 

I'KSvKli'TlOv or THK KPIC'PMIC ! l) fflict ou ' aliuo-t esmi]ikte lo^s 

.usietiU. limbs drawn in under the body ; head slii^htly >tretclied for- 
ir ' ; ji.dr ahno.st bristling ; s-nutimes the kid f.dl> in con\ ulsions ; death 
n.iilv occurs on the ginb ;>rtl. or 4tli. <lay ; th* teiiij)eratnrc rarely excc-vik 
v Soaietinies during the ileVelciyuneiit r.f th<‘ syiuptonv; the animals 
1 .siiv, post nuutein results always n*gative. 

2 ] o?/ /' 9 dk, Thtw are aiTectod nine): les^ than the ki<K. 

!■• Lieiier.d svjiiydouis are more vagne ; the dis<‘as^* always appiars in its 
iS'sae hum. There is gradual lo^s <"if a]ij>* tite 1 teiigK ratur* varies In.- 

. M ’S *p .iiul 

TVe ii-'ic.ns ahvav- ;i])pear on the udder ; sonu times the udder and one 
irt ue attacked, sinmltanesmsly. Tb.c udder Invomt-^ inflanuti ; milk 
culi"!! tlecreases ; the milk on st anding separates into two distinct jiarls ; 
lei 'uar part , or V.. sometmies *,j e>l the v<duitie) i'^ t»'.nne i of a dirty' 
i it- ;lqxssit ; the nt>jH*r ]iart (usually *'3 of the volnmel ’s dirty white. 
n’l.tini'S reddish. "I he milk gives an alkaline reaction. coagid:itt*s at 
} -“C. and, at the same temperature, coagulate-^ normal milk : it kef^is these 
rtH-Ttiis after Ix-iug pass.d through, a CTtAMT‘i-Ki..Avn V filter. After 
>'v.t. It days, milk Secretion stops ounpietely. Alxalion s^Miu times 
vrr'' poet mortem txaminations give lU'gative results. 

Kxi'HRiMPVTAT. STtT'Y, Atteii'dits were made to re]>roduco the di- 
•v in C'lats experimentally by : 1) imn'idation of milk (in tlio udder, tx-ri* 
sul>cutaneousIy) ; 2) ingestion of milk : bWl inocadalion ; 

i iitlotioii through contact. Gniiu-a pigs and lat^ were also inornlate<l 
ith :':v milk. 
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Th^ results led to the followinji conchisions : 

Con:li;siovs . - The Al^ierian cpidc nnc id njoS was rciut;rtj 
for its suddoness and violence. In 3 montl.s it Icilltil 124 goats out (>f , 
(27.5 especially attacking vonni; aniincis. 

In the iKitnral dl'^cise, nuunm.try le'^uni’^ aUvays (»cciir, lesions t.i* 
joints frequently I'ccui, lesions of the sA’c have never hn-n obscrve<h y, 
milking animals, therefore, only siiow lesions of the joints. 

In the exj)eriinental disease, lesion of the tuhlei and joints are 
present ; Usions of tiie e>'e haw been noticed in 2 cas^s (mt of 13, 

The disease was not traiismilted hy inoculation of the hhiod of 
animals ; vaccination did not cankT imnuuiity. 

Inoculation \uth the milk (snbcut'oieonsly or in the ])Cnl'.aieum> ;* 
duces the disease in goats wirhunt fail. Intraperitoneal inr.cuhttieii o 
not a5ect either the giu’:'.ea-pig I'r the ral. 

Tile virus is pot weakeMeil 1)V [‘assaee thoaigh the liody. 

The ingesti'Mi of mftvted iniik d.oes not give the disease. 

Oue goat \\ IS iat'ected hy eontact. 

In the epi3;: mic sti' lip'l a pe'lyumrjjlions haeteriiun of the I'ui,:; 
XoCARD .group was a.hvays hamd in tlu milk, Tuwr in the blood. 

Inoculation with cultures cd tliis mieronrgauism was n-''! j'atla:.:':; 

This bacterium is doubtless a proof of llie invisible virus discovi a, : 
Cel’.i and lU.sTU Oh Hl.asi, It docs not even .ippear to play tia- - . 
filied. hy C.tRRHS pyol'acillu^ in bore’s d.isea.se. It sinq>ly aii[kais l<, i-, 
that the infection is caused i)V the spec die 

738 -Studies in Milk Secretion,- hvmmovo, i ami uwvi;, p c. {-wreo-uo 
ill h^it’ Journul <•! A^ric.iliujai Siitmt, Vf>l. VIll, Part 2. — 1 . The K.'W: 
Nutrition ou Yieltl ami Coiu])«)Sition, up. i ^>146, \ t iblrs, 2 tics. — 11 . The Ri-Ui. : 
the CUanils <'f Internal Socreiion to Milk Prinhution, pp u 7-1 S3, s tables. 

I. Xo definite principles have get Ix^mh^tahlished with regaro 
the eficct of nnurislmient <m milk production, trntwithstamiing the ouant:! 
of work done on this subject. The 4;):)ject <d the jirescnt writers w-.o 
study the cliange.s in tiie yiidd ami comiv^isitinn of tlic milk which l'«'h^u 
<a sudflei) change in nutrition. These changes were effected by the 
istratinn of phloridzin together with the control of the food siqnily 

Well fed goals were used in all the experiments and care was l\ki 
that they had continual access to an abundant supply of water. Thev v.-: 
milkeii regularly at difteretit iuteia als tliree times a day ; records wvie ku 
of the yield at each milking in cc. art! the yerceutage fat in eacir imik:: 
estimated by the Gkrbkr method. 

Three series of experiments were performed : </) food waus wilhh.^ 
for a short time and then a plentiful supply giw n : b) food was withl: •; 
phloridzin (in alcohol) was injected and shortly afterwards a jdentif’il ‘ ' 
ply of food given ; r) phloridxiu was injected into goats under iKofe-- 
normal conditions of feeding. 

The results of the exjjerii neats were as follows : 

As a result of withholding food for a few^ days, together with an 
*tion of phloTidzin, tliereby reducing the nutrition, llu* daily yield of 
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.'oats Wcis (liminisUed and in on^ cast the flow was actually stopped, 
living again the yield returned almost to normal within a few days. 
""as the daily yield of milk dimiiiisheel under these conditions 
. p.-roi-ntage of fat in the milk rose. lamitatioii of the available nutri- 
ni in the h7dy {change from a high to low state nf imtrilir.id <lid not re- 
tliciiercentuge of lactose or protein in thi; nlilk (Paton and Catucart) 

I nduivd the quantity of milk {togetlKT with the amounts of jjrotein, 
fiir i'.uo salts) produced. The secretion <jf fat was n<jt at first affected 
tile change in metabUsnt and as a corLsequence milk ricli in f:tt was T)ro- 
,, ^ ^ 

V’u amount of fat Se-cretetl per day uikUt these c<Juditioiis rjf dimm- 
ing viehl was, however, not cemstaut but iKcame o^duced, ]>ossibly as 
,-i>n'lary effect of the decreased secretion taking jdace iji the gland cells. 
i )\\ again giving food to animals in sucli a reduced state of nutrition, 

■ ',ivrc<. ntage of fat in the milk decrt ased as the yield increased, in 

, such an extent that it w.is hedow that ( f the noniul milk l>efoTe the 
KraaeiU began. 

11, - It is now generidly rec(^gnisc*d that the glands of internal M cre- 
7! VM tv ;in important ]>aTt in regulating the nulaV^olism and s'> coutr iling 
ii- nitiou r.f tile animal. Tle^ laesi nl experiments with pituitary ex- 
lud iKlnmalin were ileviseal in order to test the relation of the glands 
aiteiiul >ecTetittn t') milk productimi. 

J'liititiuy Extract. ~ The elTect r.f pituitary extract was studied in aiii* 
lUidiT caaiditioivs of reduced nutrition, the conditions of tlw- experi- 
'ii-. beirg exactly as iles<^'rilR d in tlie fust pa]>eT ; sear (a), (i) and .(c) 
/ve It is known from previous exjreriments that under norma] 

■ iitious injections at intenaib of unc d.i>' gi\“e no immunizing effect, 
ecV;< 'ns c*f 1 ce. at such intervals giving a]mroximately the s;mie .imount 
milk Tile gi>ats were milkevl dry eJicli iu»irning and immediately after 
V III |)itmt.rry extr act was injeetcd. Since it has als<t beam shown that 
, .'ctsur «'>f the extract was complete in less than half an hour after in- 
twm the goats were milked after this period, and the amount obtained 
t.ikeii as the yield resulting from pituiPuA' injection. The pereantiige 
i.i: m each .sajuple was determined by GiCRUHR s metluvl. The following 

were reaches! ; 

The flow of milk producesi as a result of an injection of jiiluilaiy ox- 
ict varies with the stale of nutrition r){ tlie injected aaimal. 

Tins v.iriatifin (due to nutrition) is ii<d so great as that jntKhiced in 
. e of the rnoraing or Uie thiily yields, indicating th.at the action of the 
ait/try extract is on some more stable quantity (jwssihly some spcxrial 
Ci >itu:ited ill the ducts and alv<siU of the iratum.\ry gland). 

Tiic percentage fat of the '[uttiitarx' milk is inereastsd by the state of 
nutrition in the same way as that vT luirmal milk : . 

Itraialin. - The goats (three) were luilked at definite times twice 
■hiv but in addition to this, injections of, 011 the average, bcc.of a Viooo 
i'^ti'm of adrenalin chlori-le were made on aUernate days after the moniing 
ikuig. the gtiats King milked again el an interval of half an hour. Ot^ 
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the normal ” days, whidi alternated with the days on which adroiiiili, 
was ^iven. the treatment was exactly the same except that sterilised Wi'jJ 
was injected in the place of adrenalin. It was so arranged that the <1?,, 
for the puqwse of computing the yield, started with an injection, Tlx iV 
lowing table gives the average for all these experiments. 

cc. milk (12 days av.) % [at. ($ days tv.) gm. fai. (9 da.s 



Adre- 

nalin 

Nor- 

ml 

Adre- 

naliu 

^ Nor- 
ma] 

Adre- Sc-r. 

nalln ..-.j 

Injection. . . 

W 

go 

7 .') 

y.h 

1.5 1; 

livening . . . 

1- 

17; 

.'i >5 

5 - 

6,7 - 

Morning . . . . 

3 SS 

’ 45 - 

ia 

_V 5 

t <>.3 ):. 

Total 

5-7 


■ijt 

4-0 

-M .5 - 


The following are the conclusions ; 

Injections of adrenalin though resembling pituitar\' extract ir 
h>3)erglycaeiuia differ from them in having no immediate action oi; 
secretion. 

Injections of adrenalin have a secondarv’ effect on milk svcretkii' . J 
ing a decrease in the amount of milk produced for a period »»f a da\ .J 
ing its injection. ' 

The percentage of fat in the milk from the period following , 
jectionof adremilin is abive normal, although the actual amount obt.-.i ■ '.;v 
somewhat below nonnal. 

Tlie rate of the milk flow i.s ver\' susceptible to changes in tlu' 
bolism of the animal. 

739 - The By-Products of the Decortication of Rice (‘‘puU vergine*’) asaSubjiiHiK 
for Wheat in Feeding Horses, — CjirtJ.wi, K , in YtMr i), S' >, j 

pp. *)^-!y3. MiUm, May 15-31. i-)!;. 

As a co!)tinuation of his experiments on the ii.se t>f the bY-prod!^.^ i 
the decortication of rice in the tVeding of dairy cows (i) the author 
out a feeding test on lu horses. 5 ex[H:riinental and 5 coiUrol, in ''Ulrr :■ 
determine: i) if horses accept thesi* liy-products willingly and h' wihv 
should be giv<m ; 2) if these by-produet'' may l>e Substitutes! for ai 
without reducing the live weight anrl working capacity of the horse< ; y * ' 
what extent such a substitution is advisable; 4) the economic adv, 
of such substitution ; 5) the metho<l of preser\‘ing these hy-prodiiet- 

The experiment lasteel 6() days, including a preparatory i 

days during which the harscs were accustomctl to the by-pr^«cts, .\v,[ 
periods of 12 days each, varied by a progressive increase in by-pr 
and decrease in oats. 

The cxpeTiment was made with by-jnoducts obtained by the hhuicii:’ 
and ])oHshing of rice, with oats and. with hay. The chemical comp 
of the feeding-stuff was as follows : 


(t) See B. Jartinry 5917, No. 5S. 
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TahLE I- — Chemical Composition of the Food Stuffs Used. 



By-products 
of Rice 

Oatf 

lUv 




— 

Moisture 

15-60 % 

12.55 % 

It. 60 *'■ 

Crude protein .... 

It . 55 


6.55 

Crude fat 

13.60 

4.50 

3.05 

Eibre 


0.35 

: i . 7y 

''itroijen'fTee extract , . 

40.10 

6 fJ .55 

f‘i -34 

.\sh 

0015 

3 - 1 '* 

6.76 

digestible protein . . . 


').00 

4-25 


The <lcternunation of dii^estibiUty (by Kkixnkr’s tables) and the food 
Jiic. expressed iji kilograms (i) of starch, of one quintal of Ijy-prcKliicts 
riaa of oats, and of hay, rhowed that, theoretically, r kg. of f)ats equsK 
}-mh 1 valm- 0.931 kg. of rict* by-products. In order to make the sub- 
itiitimi inon* practical, it was a.ssmne<l that r kg. of oats c<irrts]x>nds 
I k^- of rice by-pr(xlucts. 

Ikdnre the -exix'rinient the horses received 3.5 kg. of hay, 4.2 kg. 
ii.ils and l.J kg. of straw. This ration was also fed to the 5 control 
iiiiials. The experimental horses: received succ'essively in the 5 ^periods 
4»rctively I, 1.5, 2 , 2.3 and 3 kg. of rice by-products, 3.2. 2.7. 2.2, 1.7 
:<l 1.2 kg. of oats, and invariably 3,5 kg, of hay and 1.2 kg, of straw like tiie 
Titr-'l horses. 

.\n e.xamination of the total weight of the 00 itrol group and the cx- 
niiu-ntal group, at the beginning and at the end of the ex])eiiment showfxl 
1 increase* of 40 kg. for the first gmu]> and of 59 kg. for the second. \o 
t:!,:i.rce was olis<.*rvt-ti in the energy, tenuar, sweating, etc. of the horses 
the two groups. No flefinile results ctndd be nbtainetl concerning the 
-i-t.ince to farigue btcauw* the work done by the animals {2 boors’ excr- 
'< pt r day) w.is nuKlified tlirouglua.t tlv* e\]xTinunt. 

The results of the e\pi'iinK*nt kd V) the folkwdng conclusions : 

1} The by-prochicts of the decortic: tion of rice are ^vilUIlgly .acct'pte-l 

■ hnrs,.-^. and itu Ust to give them niixc«1 with oats or in the form of cake. 

2) Thesw.' by-products have no batl iri flue nee on the health of the 

3} Ab<.>ut b>' weight of the wheat ration may be substitute(’ by the 

■ prejudice to the live w’eight. the energx* and the tem- 
r of ti^e lor^.,' . 

Jt Such a substit-’^tion is a real t'amomic ad\'antago (v'.45 fr. per 
y j ; r horse). 

5) The by-products slionld be kept ir a dry ]>lace in 1 avers about li to 
i-'.vias ^hick and tninetl ovet from lime to tinir. 


. KiI*H:rant = j..:olb5». 


[Ed.) 
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740 - Feeding Trials with CatUe at the Model Farm of Dlkoinhof, Germanjf. ~ 

asdsen, a., ia LanMi>irUchaHlickf Jahrbiickcr, Vol. 4‘;i> I’arts V4. B«tin, i«)i6 
I. - CAtP R-MSING. 

Trials in order to determine whether the feeding stuff « cereal ;> ,'j 
is capable of replacing (either wholly or in part} whole milk in rai- 
calves. 

About 30 calves received iht: feeding stuff in question over a jicrinbi; 
5 months. A niunber of tHffie'nlties were eucountered in the course (-f tb 
trials ami the results uere not ver)' deci^-iw'. lIowe‘ver, tliey have sh'Avntl. ■ 
uceroalis« is better adaj:ted to calves than to young ]ugs. The tri.ds 
to be repeated, 

11. — W’lN'THR FligDINO OF TIEIl’gRS, 

hVur trials conducted with animab from 1 K 2 years, in <>Toli;r‘, 
determine whether it is prohtable to di-qn-n^e with hay in the winter 
of heifers intended for breed. iug pnrjiose^^ ; tlie writer dese’ribes three of the 
trials. 

The 5 animals belonging to the first test were i^roiight in from gr.-.r:; 
on October 26, and received the fnilowiiig daily ration per head: 

From Ocivha :(> t<< So'.ymbrr 7 : <>,11 straw ^ k ’. — or^juivt-ciul c.ikc, : < - 
Maii!;\.lds 10 k^. 

i'.'.-in .V.ni’J!;3sr 7 lo Driemlu r y : ikimc mlioa -f i k;;. r'>.U, 

Ffom DcCt-ml'er >1 A'ni :o (ti\v.\ of siiiiu* r.itkn; us ut start. 

The rations were alwavs vvll :iece} ted. 

During the period (d' the trial, tlie li\'e weight increase* was p,;- 
or 416 gr. daily increase per liead. Tlie winter f-eed.ing cast in raved h- 
ures 68 Mnrh (2) per head.. 

In the next trial, with lo lieifers. the b-asts were brought into 'h 
ble on November 18. The ration was as follows : Croup I ; Oat straw, s i:. 
Ground-nut cake, 0.5 kg, -■ Mangolds 10 kg. In lanuarv and Ma.uii d: 
mangel ration was ro])laced by an equi\ alent atnomit of leaves and c-.d 
of sugar beets. The trial terminated on Ajuil i. 

The increase in live weight was 448 gt. ilaily per head for gromd vi. 
414 gr. for grou]j II. The diff>*rence between the grou|>s is conseg ah' 
smad, but a bigger ration of coueeiitrates gi\a*s a eorr*s|H)nding iiciv.iv;: 
live weight. The winter feeding cf)St, according to wiiether i kg. or 
of cake was fed 54 M-nka and 42 Marks ]xr head respectively. 

The mitntive value of the ration administered iKung considerahiv b 
low that given by Kellxkr hn voung cattle the writer concludes th .' ’ • 
fers can l>e wintered all right on this ration provided they get snfiiciv:.: 
eat the following summer. 


• iv Ik* ffijar-te l as ct’nii valent to t 


(i) Set- B. July N'® 65 :. 

( 2 I Fijr the p'Jrpx^se of thii; artWle i Mar 


jr 
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I-Voiii Aptil I till October i, the heifers were at grass and development 
perftKrUy normal 

f The 19 beasts of the 3rd trial were di\ided into 4 groups. The daily 
^tioii ]K*T head was as follows 

Oroupa I und II : Oat straw, 4 to 5 kg, — Ciroundnut cake (ground), 
— Dried mangold leaves 2.3 kg. 

Crotfp II ^ ■ Oat straw. 5 kg. grouiitlnut cake (groinifi). 0.25 kg. ^ 
mangold leaves 2.5 ke. 

Croup IV : Oat straw, 5 kg. ' Dried umngold leaves, 2,5 kg. 

Tl*^. Irud, wliieh was l>'g\ni at the Ix^ginning of I>a:eiii!)er for the two 
.jt-aips and at tile »i,<l of the same niontli for the two last ended on 
(aroii 24. At the beginning of the trial the lieifers of groups I and II were 
uy i2 mttnths old and those of groups III and I A 16 iiiontji'i 

In the course (d the trial the live weight of the heifers ai groups I 
11(1 If ditiwed a slight increase while th:il of tlie animals in groui>s 111 and 
\ Hr 'Wed no cliange:. There is nothing surprising in this r*s the ration.' 
£>;U,uiied the niininuim ueceS.s ny ie>r mainUnance. 

Alter the cniK lusioti of the ex]KTijnent the ariinmls were put to gra'- 
iijils velupcd m»rnnilly. 

j < the basis i»[ tlicsv* eX]K'riments the writer has evolverl the foilewing 
|ati i:> hu fetallng heiters through the winter watiumt recourse to hav. Pr*" - 
[iilc ! the animals get sulTicieut to eat when wintering is over their later 
(vW'li 1 rueiit cannot be liariued bv tluse rations. 


Fcedif\i: of Heifers withoMt Has. 
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receive as well 

a dose of 

salt and 20 

gr. n| assim* 


id'le lime. 


Ill — pKKptNG OF Milch Cows 

C uvtid experiments l:i>iting omr a fortnight, the first week being re- 
'oi as a ])reiimina!y»te''t and tlie second as the real e>q>eriinent. 
la addition to the hasd ration and fivnl under trul each animal 
loHv. d. iluly 30 gr. fd kitchen s;dt and 30 gr of assimilable lime. 

I f ^fy yeast , me eakc a rui ffun :e g / uUn ^>ur cam hired wUH groM»i</ tvii cak c 
p hi the fust trial from I'clru ary 12 to Mav* 2. witlj 1 2 cow-i iu pdl mdk, the* 
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ba-^al ration contained, P‘*r iw kg of live weight, daily : Meadow hay 
10 k<^, — Mangolds, 40 kg. — Slices of sugar beet, 4 kg. Its stare]) 
was 85 k^. Four kilos of each trial {(hmI were administered. The 
value of the whole ration was 1.47 kg., the quantity of digestible 

theTn(l'’triiil with ‘13 cows { of which 4 were eliminated before 
end of tlic trial) the basal ration contained, per 1000 kg. of live w. i ’ht; 
Meadow hay, 10 kg, - Mangold-'. 4 ‘^ kg. - Slices of sugar beet 4 
trial fwd w'as administered at the rate of 4 kg. daily tier Tooo kg. oi 

The two trials gave nearly the same result for the sesame cake aiv: ty, 
maize gluten flour but different results were obtained with yeasts. Tliey,si 
of milk, indeed, was slightly diminished by the yi'nst, sliiditly incre.ix-li,, 
the maize-gluten flour and was nnaffix'ted by sesame cake. The f.,t 
tent was unaffected by the yeast, hut slightly decrea.sr-d by the s,..*. 
cake and maize-dnten flour ; the foimer of these two last feeds gav. tb, 
.TnalliSt fat conten*. The dry matter wa. influenced in the same iv ,v s 

tlie milk viekl . ■ t « 

In coticlusion, diw veast, Hcsauw cake and maizc-glutcn flour an- n* 
in iioriiuil tunes a vete- good feed tor dairy cattle, but their use miv 
be recommeniled. More tliaii 2 to ,? kg. daily inn looo kg. ol live weight - 1 , . 
no^ be given however. 

Leaves oj suoar bed dried and ensiled compared icUh hay and nun- .n. 
- The basal' ration in the first two trials was of : 40 kg. of 

golds - 2 to 4 k.a of sugar beet slices - 3 to kg. of palm-nut cake -it.: 
kg. of wheat hr. n - 3.4 to 3.8 kg. of grouiid-imt cake. To ^his t)^ 
added about 10 kg. n{ hay, S kg. of tlrie<l mangold leaves, 40 kg. of 
leaves. Starch value of the conqilete ration : 14 kg. tlaily jH r hhih k: . :! 
live weight. XunilxT of cows: ii. Hiiratiou of triab. from Uec : *' 

April 22. 11 

In two other trials, from Januarv' ll to Apnl 20, with 7 and i-e^ 
Tesi>eetivcly, one or other of the following was adruinistensl : v 

per 1000 kg. of live weight in addition to the basal ration : Mangia - 4 

and fK) kg. - Knsiled leaves of mangold. 40 and <)') kg- Dried I'-’-o ' -i 

mangold, S and 12 kg. Starch value of tiie whole ration, 14 kg. Dievo.: - 
albumen content, 2. 4 S3 to 2.724 kg. 

According to the .1 trials, the drie<l leaves liave given Ix-tter ri- ■■ 
than the ensileil leaves as far as milk yield is concenunl. W ith 
the fat content, how’ever, the ensiled leaves gave the bigger yiehl- 
figures for the dr\' extract and the dry extract devoid of fat were 
in the same way as those relating to the milk yield. Generally s]xakir:.’ tr^ 
\'ieM of tat is increase*d- to a greater extent than tlie yield of milk, i hi tiv - 
farms where great importance is attached to the fat content, hay • 
mangolds may well lx replaced by dried and eu'-iled leaves of mangold, d 
vided the remainder of the ration is |)rnper!y constituted. 

The writer recoinmemls. however, not to give more than 5^^ 
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it'iivcs aiiii mart than 10 kg. of dried leaves j>er 1000 kg. of live 

:eitt 

I \!C(W and locust pod^ compared with hurley. - The 12 mileh<^ows re- 
. j)t*r 100') kg. (A live weight, a ration basal ooni])osed as follows: 

hay. 10 kg. - ■ Mangolds, 40 kg. — Siv'ur beet slices, 3 kg. In 
i^ion they also received: about 4 kg. of barley, 4 kg. of cacao jkxIs, 
.r , f locust j)ods. 

St;rd]-valne of the ration: 14 kg. ; digestible albumen : 2.5 to 2,7 kg, 
ea,iii. Duration r>f trial : IXrc. 30 to hVb. 23. ^ 

milk yield was greatly diminished by tlje cacao jsxls, })ut was prac* 
,av unaffected by the locust pods, Ta.king the luilk yield ])rodiiced fjr 
a--.,- ;.s io<). the figure fur the cacao ])0(b is S3 :iiid Uiat fe>r locusts <^8.5. 
, I ,t eontcul was greatly iiKTeus^d by the cacao |M>ds and ujutfu-cle'l by 


Cu- e ica ) iju'i;: are, cofisegueutly, not ad.qited to f..irms whicli :ittech 
Li! inqxutaT’a to the ![nantity of uiilk while S'anewliat negleeting 
:',t '.uetenl. The leecst !•’ a j‘'i’tr.ii feed ce.j'.tbic of replacing ether 
rieli Iti ceilrdiydrati^ hut jxx'r in albuiueti. 

I. Feeding Cottonseed Meal and Hulls io Dairy Cows. --- li. Feeding Value ol 
Couonseed Meal vs. Cold Pressed Cottonseed Cake. - HI. Feeding Value ol 
Purchased Feeds vs. Pasture vs. Soiling Crops. - ; s, m v- e 

; . /■ 1 rme <e .X'.e*; n /I’u/A.Ott Nu, |fJi. !-i'i .t;rT'ieuUiir.:l C 

i.i;. 

i Tie- e^liject o'f tUD ijiva-stig iti !u w IS t‘’ tletcnnine : tiixt whether 

■ ihe v'-aitiauevl u-e el vet t' •!!:,. V'l tUv ll wheTI fed VX large CpKUlt It i?--? is 

l'> dairy .uid. it injurious, tho nature- and char icter of the 
:rv ; 'W aid, wlietle. r ix d the viuiiiued u-'V «>! oittoux. lmi]< wlua: 
i a; i u'o oiKauilue injuri'ius to dairy cows, atal, if iniurj-at''. the nature 
, ’ .1 <eter (,t the inoi! y, 

\ e,. v-ung cews wa re edected ;cel divid«'d into three lots < d thrvv 
a : ’ :>ter two h' ltei'^ wa re added t*’ e.u:n l-d. Tile {<< ci't^tinuist 
ea vi- o's :u:'l Matte ■>( the vow*, were ni the the eiitjrv tii’iv. 

I. : I !ec;a\od a hea\'y ratifUi .•{ ia.ttF-!>eed nteal with Httle “thef 
e < i 'lid ;i(> volt a(JS<-ed liulb hn ron-hage, 

1 / * J Tecvivcal a heavv riti*'!! of cnttfUistvd hidls With uo cottenseed 

]. • : r<ceiv' (i no voUonse«.<l prcnlucls. 

V oaa rd of each cow in tlic U-^'X. fmrti tlic time she enlerc*<l tinti! it*-^ 

' a i'. keyt, li' wing tin nunilK-r ot times each crov was hre<h th.e nn.ni- 
:r : > dws do'ppe*!, the dales calves were d.roppt‘d and the lengtltof time 
u.'- > it binlis ; liie total feed givcJi each cow dnrii’g the test, the a.veragr 
s a. i lay per cow. togctlu r with the production of milk and butter fat 
fi :o .sltnornial cotuUtions, if any, ticenrriT g in the cast* of each animal. 

ii ' Its mdJvate that tltere were 14 coses <4 garget in cows of ]/4 1. 

‘ " • 1:1 hot j, a!»d two sbght c:ist,s in J/H Inl/d i oncO<iwio«t t\vt'> 

‘ : • cf her luldtr ami two cows lost one (pnirtcr each, In hot 2 oi^e 

i< >1 nuv quarter. In I^ot i thrtc caws rctainc*d aftciVdrth. there 



was one cast' of aboriioi, one calf came deatl and another one wat 
weak at birth. Tn’o cows in Lot i were in poor physical conditinn 
A tine In Lot r, and to ;i smaller extent i i I/>t 2 there was some dilTn,:i. 
in yettiny the cows " safe with calf In Lot 2 one cow had milk ft,» 
and one dil l! alter beiuy ip test fur eight months. 

The feeding of five pounds of cottonseed me.af for any length of hp.^j 
therefore to considered injnriotis to the dairy cow, causing inflanm;,:;i. 
of the udder, difficult breeding, and prolnibly having a tendency to 
retention of afterbirth. 

Feeclia- cottonseed U\dds at a latc 15 lbs. ]H*r day appears 1 - c,.. 
difficult breeding, thougli not so tlu- same extent as tlie fmling of cottonsi^j 

meal. . e , • u 1 

\\'here pleut^' of silage is available for tlu winter morths UTic , 

pastures are provided for spring, smiiiiier, and fall s<* llmt the e<.v>-;- 
Tiot require iiiueh grain feeding during a large jiart of the war, as r -;-, - 
four tHumds of cottonseed meal has not'Srcnied to injure tile i .v, ; 


any way. 11 

II. Tliree lots rd seven cows ( ach were ised in tlu test to ulu 

the feeding value uf cotton.seefl meal v>. c< ild j'ressed cottonseed eak^ !. . 
lot was dvt’u the same {'.‘ed for a ’period of three weeks, consisting m , 
average rat'ou of 4.]xninds of cuttfuiMad meal, 7 p-euinds of JobiiN^’: ..t. 
hay, and 42 j>onnds of corn silacc. Ibe cows wore then di\i(Uii ipi>- .g. 
lots and fed for a ]'eriod of nine weeks oii the following avoragr r 
tor the cows in each lot. 


No. ct Cow? 

I D^ily ration 1 

i „ , , , ; Whciit Bi-rn 

1 CottoiiiiWfJ CUJ prtfst'vi 

i mMl CottorMtU Oikc 

1 IH. 

CutltmvT'i 1 ji:'*-; 

hrills i'ntC'j; 

It* ' :k 

IM I 7 

! i ! i ‘ 

i 

2-.5 

I .- 

Lot 11 7 

1 - i -Si ' 

1 


1/.; HI 7 

; ^ 1 "' ! ' 


r ■' 


At the close of the test period, the cows wtue again ]>nt on thv 
average ration for e;ich lot nn<l fed for a perif’id of four weeks, lliv i . -| 
consisted of gtx)d jiasturv and 4 puinds <if odd pr<^sed cotton‘;ied ohiJ 
Considering the average weekly milk pro<luclion of the cows iii 
lot for the three periods, anrl the weight of the cows at the bc^intiiiv; ^ 
■it the close of the lest period, the rosnlts from thc'si' three rations afevt^ 
nearly the same. Those from lot 2 where cold pressed cake was usrd 'xi” 
slightly better than from the other two. 

Relative value of grain feeds. — From tliesc* tt'sts, and from priw - 
tests of the Mississi4>pi ExiH-riment >Station, published in former 
•now out of print, the following conclusions were drawn; 
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i) Otie pound of cottonseed meal equals 1.72 lbs« of cottonseed. 

2} One |X)und of cottonseed meal equals 2 lbs. of com and cob meal . 

■ corn meal. 

One pound of cottonseed meal equals 1,5 lbs, of wheat bran. 

II i, h'ifteen cows were selected for this experiment and divided into 
jrtc jots of five cows each. They were fed for three t>eriod.s of six weeks 
ich. period of six weeks, cows in l/)t i received purchase^l 

the cheapest that could be bought -qindity considered ; cows in etl 
(it wv-rr on good pasture of oats and hair)’ vetch ; cows in Lot 3 were 
fahu as a soiling crop. During the seex^jnd ixriovl of six wrecks, I/'>t i 
•ci ived purchased feeds ; I/)t 2 were ]xit on pasture of bemiuda, white 
(.viT. snusith vetch and mixed grasse.s ; IM 3 were fed idbilfa and J<jhn- 
m ^rass as soiling cro])S. 

Du cows (m pasture an<l ^hos^‘ getting soiling crops received alxmt a 
ill <if grain feed in addition. 

'riir market value of all dry feeds was ustnl in estimating the exist of 
tii' jutl eaten by each lot. Siilmg crojjs VMie \ alued at the cost of produc- 
[nil, including rent <m land, cost of seed. |)lanting.. etc. Estimated values 


ri. inllows ; 

m<ftl ixr Icm .... $.-'.<‘0 Jvbii5t‘n grass S i;.^o 

nicat iT.iii per lull 3’.0u Alfalfa Ixay per ton 15 .'' - 

.ilMlJ.i per ton. .... i.'^o CoUonKe^j hull? per ton .... 

,ra:! J' hti?^on gras.^ p<‘r ton - 1.50 Pasture ptr cenv per monit). 0.7s 


.\ o «ini>arison f d tlie co'^t id" fL-i d I lie se\ eral lots shows a marked 
i;i- r- aea. The 0.1st i t feeding the cows receie ing purc]uise^<i feeds was 
; 5 ' la iits ]ier o>w per day. The d ..^t of fee if for ci>\vs on gfvod pasture 
V O '',0 Oellts iJeV COW pv T rhtV. 'llie i . 1 f (fi d f* ‘f the lot receivirig soiling 

r - U:,s 0.0 eents per cow ]>eT day, 

.\‘ tlu cloM' of the third ]xrind tht^ < ows had Ix-en in milk since calving 
c» -.I ^evcn .and a half month'' and wlule almve the average cow in the State 
1 in yield of milk arui indter. thev had alx>ut reachetl the 

' iat wlivTe with only purclmsed tceils the v.due of the milk would have 
;ni*. Miore than pahl for the fctsl eatvn. Tlu re \v;is no great difference in 
' St i f fvi'ding soiling CTO]iS attd providing good pasture, but where :t 
iv in irssar>' to pert base all the teed used the cost was itKire than doublet!. 

The ^■ahu‘ tif tlie ab've fact.s will be aptprcciatcxi w'hejt it is realized 
th i vitlur good pasture or .'idling crops can be ]ir<n idwl at least eight 
i;i !i!io in tlu* war. Usually by a ctaubination of the two metlKxls the 
lieu c :n be exteudetl to nine, or even ten months, 

7^; Skim Milk and Milk Substitutes for Calf Feeding. Ht stTKr-R. (;>. r , .'ind CAcn- 

Wri.i. R. tv, in PurJitc (. in: vi'.-'K'*.' i4‘tt/'iirjlJ /■ i j* < r s tnoe .S'lUsi'fi Xo. 10 ', 

V' i. l..;ttiiycUt'. tnuiivri.'i, JVpteuitier : 

Tlx Tmrjxise of the experiment rect^rd.^d in this bulletin is to furnish 
dairyman with jiractic.il and reliable information as to tlie proj>eT pro* 
P'lnnifkii and use of rations for calf fmliru; when the market value o? 
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whole milk ami its products is too great to permit of its economical ust {(jj 
this pur])Ose, 

Three rations were used in this experiment as indicated below. 

Lot I. Ration i (Skim milk). Consisting of whole milk, skim 
ground corn and oats as u.dr>' mash, alfdfa hay and corn silage. 

Lot II. Ration 2 {Home mixed calf meal). Consisting of whole null; 
home mixed calf meal (containing hominy feed, linseed meal, red <lo;^ 
and dried blcK)d, equal parts by weight), ground corn and oats as ;> -ir, 
mash, alfalfa hay and corn silage. 

■ Lot III. Ration 3. (Blatchford’sCtilf Me.il). Consisting of whoU- niiij 
Blatchford's Calf Meal, ground corn and oats as a dry mash, alfalfa h:;v v 
corn siUige. 

I'Ke above rations were fed for a t>eriod of 18 > days to tliree !■?»> ,• 
teti calves each. Most of the cah’os used in this exqieriment were pure 
animals from cows bclouging to the FA[>eriment Station dairy hvr<t 

The record of \h-: pjrfwnnance of each iiidivldinil calf was kept < 
ately, both in regard In fecd,> oaisumeii ,md the v.uialion in. live v. ,J.: 
A daih' reo.nd was made of the feeds fed and the body weiglit wa-^ d.’;: 
iiiiuod at the end eg each seven d.a\'S. At the eoneliision of each thirl v 
the calves were pliotographed uiidi r standard Ci>nditions and in a w.iv 
would show the phvsLcal condition of llie call as well as the vari.;‘0' 
size. These phfftographs represented six thirty day periods during th’ 
six months of the call’*^ life ;i!id are pre'Wnte'l togeiher with a tair-; 
average daily svijuniary of the tevls cnsinned, conqxisitiou of rat!*-:':, - 
of ration, and variatuois in hvc weight. 

The chemical compositi'Ci et all feeiU juil the price^^of fet-dsar-. 
in the folhjwing tables I aiul 11. 

T.viii.u I. — Chemicci! of dll Feeds used in the E.v/xoa’ 



Ciede 

CuK>- 


Name ol 

Dry BaUltr pni^'.an 

hydrates 

Kat 

“ 


to 


Wh milk 

11.^' .-.Ss 


y.oo 

Skim milk ...... 

esO .v’}6 

.osc 

0.04 

BUtchlorl'i C.m Mc:l 1 . . 

^'.lu 


5.47 

Home JuixeU Calf meal, . 

s‘/.v. yKiS 

AS.?'* 

A.S'i 

Alfalfa hay 

-0,7. U. 7 I 



Oats 

*'7.e; 11.76 

67.71 

' 

Com 


6s. Sa 

J.s- 

Cum diaue 

Vi.vi 


1.15 ‘ ■ 

noTuiae 

u..f .7 

fVi.O* 


Unseed jne.'d 

M.is 

43 ' 3 - 

Jo. 50 4 '.' 

Red clods' fleur . , . . . 

>- 7 .s> 1^.15 

6 

:.‘n ia> 

Drier! blood . . 

',0,70 S7,:6 
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Table II. Pf%c$$ of Fads used in the Expmmmt. 

Ktac tatdi ?rtee g< feed 


Whole laiEt 

Skim milk 

Com. 

Oats 

Alfaiia hay 

Coro ftilage 

Home mixed calf meal , 
B!atcMc>rd‘s Calf 2£cal . 


per loopoaiuis 
0.25 per 100 potutda 
.0.60 per bu^l 
0.40 per bushel 

15.00 per t<m 
4.00 per Um' 

40.00 per ton 
yo.Qo per too 


The comparative efficiency of the various rations used is presented in 
■ following tables. 

The average live weight, gain and cost of gain of the three lots is given 
Table III. 


Table III. — Showing Live Weight, Gain and Cost 


of Gain f« Lots I, 1 1 and III. 





Coat 



Birth 

Final Total 

Uady per puund 

Avrtage 

Total 

w«l«bt 

weight gaitt 

glut] gain 

daily oewt 

c«R 

lU. 

Ok. 

tbe. 

lb*. OLJltl 

cans 

1 

La I 61.7 

282, 

.8 221.1 

I. 21 5-7 

6.9 

1 2 .63 

L t II 69.6 

24.4.1 174.5 

V.95 7.4 

7-1 

I 2.93 

L a HI 6S.2 

200. 

2 1334 

0.73 13.18 

9-58 

I 7.44 

The average 

dailv ration consumed is given in Table 1\ . 


Table 

IV. - 

average daily ration consumed 




bv Lots /, II and III. 



Whole 

Skim 

Hotne mixed Blatcliford'it Dry 

Alfalia 

0;«3 

mllW 

twillf 

Water call meal 

cult meal 01*1^ 

luy 

uLage 

lb». 

Ite 

lbs. Ibi. 

iLic. 

lbs. 

lbs. 

1.. 1 I 

1 1 .1 1 

— — 

— o.oS 

2.5'* 

'•-33 

1,-t 11 1.17 


S.64 1.33 

— ,»>4 

;.t'' 

0.22 

I t III 2.46 

— 

7.67 — 

x.o; 0.7; 

1.(1 1 

( .21 


Tlie total amount of foo<l nutrients Ct>nsu3ued is gi^■en in table \*. 


Iabi.E V. — Showing total amount of Lood }>,uiricnts consumed. 


Dry Buaict Crude protein Cnrbohydnilcs Kn* AA 

ihf, Ibn Ihi. lb*. lb*. 

I'.l I !<I2.86 l6.r> 573>S IQ.S 5I-3J 

Lt tl 755.69 i6<>.o 517.66 30.1 

La ni 628.39 1:5. t4 433.6 34.44 U 

Tiic average daily rations and their nutritive ratio is given Table VI. 

'.utLi; \’I. — Shorting .Average Daily Rations and Their Nutritive Ratio. 

Dr\- Crude Curbo 

matter protetai h^-dralm F*l NutriUre weight 

ratio — 

Ujt. lb*. lbs. lb* — Ih*. 

I. I 1 4.46 0.93 3.14 0.106 1:3.^ 

I H 4,15 u.<)3 2.84 0.165 £ ■• 3.4 244.x 

till 3.45 oM : :.3r 1. 4.0 300.2 
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The relationship betwe^ height and weight is a true index in 
to the physical condition of the calves throughout the experiment. Fot ^ 
inch in height. Lot I averaged 4.95 pounds or 6,87 % more than 
and 20.40 per cent, more than Lot III. The relation between height a 
live weight is given in Table VI J. 


Tawe VII. - 

SAoteang Relation 

Between 

Height 

and Live 

Weight, 


Pint 

Second 

Third 

Fottrth 

Mfth 

Sixth 



month 

month 

month 

month 

month 

month 

AVff,; ,, 


tto. 

Ibd. 

Ib«. 

lbs. 

llw. 

Um. 


Li>t 1 

-.’>1 


443 

^.44 

I).l6 

0,8« 

\ 

Lot 11 

3.1 r 


4.c$ 

4 . 9.3 

5.64 


4 

Lot TII 

2.00 


3 49 

4,20 

4 .S 3 

5AZ 

.3-'M 


From the results presented in the preceding tables it appean that wia 
skim milk is available ^ a feed for young cives and its market 
not above thirty cents per hundred pounds, milk substitutes for dain-Q 
ves are of comparatively limited value. In sections where the chief a, 
duct sold from the farm is whole milk, the use of a home-mixed calf 4 
is advisable although the cjilf so produced will not be as well develr^p. h 
six months of age as if fed with milk during its early growing period. 

The prices charged by concerns niamifacturing calf meals are uFuaJ] 
ver>^ much above the actual cost of producing them. All things her 
equal so far as the efficienc>' of the ration is concerned, the use of a rtsd; 
prepared calf meal is largely prohibitive on account of the high rctiiii!?: 
ces of sudi feeds. 

In order for a ration to be considered an unqualified success f< .r lu? 
calves, it should produce, at least, one pound of gain i)er day as an 
for the first six months of the life of the calf. An average daily gain ■ ::: 
pounds is not uncommon, although slightly above that which the av.4 
dairyman may expect. 

The amount of food nutrients required per day by growing 
approximately, 0.33 lb. of protein, 1 1b. of carbohydrates and 0.05 lb. id 
these figures beit^ baserl upon the total amount rather than the an; J 
of digestible nutrients consumed. 

The rate of growth in height of daii>‘ calves is rather unifonn 'nq 
the first ax months of their lives. The average monthly growth i* : a 
average sized calf should be from 1.5 to 2 inches, although ccrLur i:di" 
duals may much exceed these figures. 

A calf at thirty days of age should weigh, approximately, 3 
for each ii^h in height. This figure gradually increases until at six 
of age the average calf should weigh, approximately. 6.5 pounds for d 
inch in height. 

743 - The Production of Baby Beef, - ray. s. 11 .. in u, s. of 

Fartm^s Bulletin So. 3n, pp. i-n. Wnshbj^toH, I), C, April iqiy. 

During recent years the IJnitcfl States live-stock markets have 
I ^ change which ha.-) reacted stronglv on the brmling 
Tbrs change is expressed by the ever-increasing demand for bigh-c^-^ 
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ell-fattened calves weighing from 900 to 1200 lbs. This demand could 
be satisfied by animals of from 14 to 20 months belonging to the early- 
attiring beef breeds, Hereford, Aberdeen-Angus or Shorthorn. As this 
of animal differs markedly from other beef classes it is called " baby 

K'f *• 

The production of this type of cattle demands more skill than that of 
(ier slaughter animals, since the latter is chiefly fed on the cheaper rough- 
res of the farm. Farmers are also attracted to this industry by the in- 
’e^sin<( scarcity of feeder cattle, a scarcity often connected with the pro- 
-essive increase in land-values, the cost of labour, taxes, etc., which, in 
^iny flistricts, make it difficult to realise profits on older cattle. Thus 
jitchcr's cattle of from 3 to 5 years bred on ranches were replaced, first by 
iult animals fattened on mixed farms, then by baby beef raised on inten- 
ve breeding farms. Baby beef is obtained by using the maximum produc- 
ve c.apacity of the earliest maturing breeds, and by intensive feeding. 

This change is due to many causes. Foremost of all is the fact that 
Dung cattle make better gains than older cattle on the same quantity of 
K)dstuff. Yearlings can make 25 to ^0 % more gain than mature cattle 
D the same amount of food. As the period of production is shoftened, 
;i.s possible, with the same amount of feed and p^ture, bi increase the nnm- 
Ef 0* breeding cows and the number of calves produced every i8 months, 
teifers. fattened on the same system, may be sold when iS months edd as 
iity will then weigh from qcx) to 950 lbs. and will have cost the same amount 
s the steers, over 2 years they are .already subject to the deprecia- 

m of all butchei's animals. Moreover, baby beef, when fattened for 
larket under 2 years of age. al low's the farmer to choose the moment when 
wd prices may be realised, for, between the age of 14 months and 2 years 
tie animal is always in good condition for the market. The period of fat- 
cning may thus be lengthened when prices arc low and shortened when they 
re lii^h. This greatly helps to keep the market steady. The consumer 
ivftTs the size and quality of the cuts from a well-bred, highly finished 
eariing, and markets, which are more stable for this class than any other 
la'^s of cattle, are pa\Hng a premium for this product. Prime baby bcH-f 
svudly commands a price equal to that of the highest grade of mature 
it cattle. 

All breeding farms are not suited to the production of baby beef, in 
ELct there arc certain conditions under which it is inadnsable. A good 
►reel of early maturing cattle, gtx>d pasture and a plentiful supply of cou- 
entratwl foodstuffs are essential to success. 

A'i a rule pure-bred cows are not necessary’, but they’ should have two or 
|irt* crosses with a pure beef-strain to avoid a prepondernnee of dairy blcK>d 
^I'Ecli prevents the successful rearing of baby beef The most satisfactory 

I J^'iilts are obtained with pure-hred selected AlxTdetn- Angus, Shorthorns 
ti'l Herefords, and the herd bulls, in all cases, should l>e chosen from these 
re<ds. The most recent experiments show tliat it is most advantageous 
3 bretd and fatten the calves on the same farm. 

When breeding baby beef it is iui]x?rtant to give them concentratcc? 
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foodstuffs with a grain basis. Except in cases in which the cows 
a certain amount of milk during the weaning period it is best to give thcsf 
foods to the calves as early as possible, tbit is to say. when they are ^ 

4 to 6 weeks old. Where pasture is available, autumn-bom cab es 
turned out to graze in spring.; this enables the amount of roughage fedjj 
be reduced to a minimum, while as much concentrated foodstuff ^ po?s% 
is still given. In some cases very good pasture prevents the animal froi^ 
consuming the desired amount of grain, and causes a set-back in the increase 
of weight. During the last fattening period pasture should not be 
Where winter pastures are available they will greatly decrease the co^tef 
both growing and fattening the calves. 

The baby beef industry also helps to develop the hog breeding iudiL<trr 
as the residue of the concentrated foodstuffs used may thus be best utilise 
Shonts from 70 to lOj lbs. are used, and consume the undigested cmM 
oiven to the cattle. As maize is the chief concentrated foodstuff used dm-! 
i^ng fattening, the breeding of hogs on the residues of the fattening 
greatly to the profits. From i to 2 lbs. of pork may be- obtained for each 
bushel of maize fed to the calves. 

Tables are given of the progressive quantities of concentrated fooebtufs 
which should be given to the calves month by month, both for those to U 
finished in 15 months and for those to be finished in 18 months, aiiliina 
and spring bom calves being considered separately. 

744 - The Shorthorn in IfeUnd.“i.»w stock journal, Voi. lxxxvi, no. 21^:. p : 

I/mdon. July 6, 1917. 

In a recent publication, the Irish Shorthorn Breeders’ Association de 
scribes the development in Ireland of the dual purpose Shorthorn bred | 
In the Department of Agriculture’s Register of Dairy Cattle are entcied ! 
478 cows giving from 5 or)0 to 6 000 lbs. of mUk, I 601 producing froa 
6000 to 8000 lbs., 488 producing from 8 000 to 10 000 lbs., and 100 
yielding more than lo 000 lbs. 

The cows yielding less than 6 000 lbs. were entered in the control tt-\ 
gister before 19x2, the year in which the standard was raised from 5'X(' 
to 6 000 lbs. The importarce of this selection of the Shorthorn bred is 
Ireland in order to produce meat as well as milk is obnous when it is cs^r.3* 
dered that, before the war, Ireland exported annually to England 832 occ 
head of slaughter cattle, representing a value of i ii 876 000, and 752 coe 
evrt. of butter, representing a value of £ 3 900 000. Moreover, the preiloin.'- 
nance of small and medium sized farms in Ireland gives a greater import- 
ance to the breeding of dual purpose animals which may meet the requiw- 
ments both of the meat market and the dairy industry; this applies par-i 
tiadarly to pure-bred Shorthorns. 

743 - Experiments in the Disposal of Irrigated Crops throoih the Use of Hogs. - 

DE 3 «, James A., in U, S. Dtpi. of A ijricuUure, BuUrtin No. 48, 25 pp. Waahiagtun. P t. 

Feb. 26, i<5i7. 

The farmer who makes a success on high-priced irrigated land 
hot only grow large crops, but he must market these crops in the most a- 



antageous way. Most crops grown in localities far removed from the large 
finsunmig centres should be marketed in condensed form, so as to reduce 
[jt* cost of transportation. For example, a hundred pounds of butter can 
e shipp^ to market much more cheaply than the hay and grain required 
:) produce this butter. The fanner should take advantage of this fact in 
rganizing his operatioms. In addition to this saving, the manure re- 
Lilting from the feeding of the crops makes it possible tq produce larger 
rops in subsequent yeras. 

Because of the relatively small capital and short time required to get 
start in the swine industry and because of the high efficienc>' of hogs in 
tilizing certain field crops, swine pro<luction is a s|)ecially promising in- 
ustry for irrigation farmers. In order to secure information regarding 
iiethnds of utilizing hogs in the disposal of certain field crops produced 
n irrigated lands, ex])eriments were conducted at the Scottsbluff Exj>eri- 
iicntl'ann on the North Platte Reclamation Project in 1912, 1913. 1914 
.11(1 1915. 

lu three years' experiments, with eight lots of hogs, and during which 
.Haifa pasture wa.s supplement etl with a 2 i)er cent ration of com, an average 
;aiu of 3.181 fioundsper season was made from an acre of alfalfa pasture 
mil 7.844 ]H>unds of coni. It requirwl an average of 2.47 jjounds of com 
11 ad'litiou to alfalfa pasture to produce i jxiund of pork. If the gains arc 
.•iilued at 7 cents a pound and com at 60 cents a bushel, or $ 1.07 a hundred- 
vciglit. the average annual return was $ 138.75 ]>cr acre of alfalfa pasture, 
if till' corn fe<l is valued at 60 cents a bushel and the alfalfa pasture at $ 15 
m acri.' tbe average cost of imi pounds of gain was 3 3-1 X- If tlie avcnige 
.'it'ld of the alfalfa plats iu the same field is a.ssiimt'd to rejjrescnt the yield 
)! the p:i,st\irm] plats the hogs paid an ctpii valent of $25,13 per ton of 
viy. 

In tw<i years experiments witli alfalfa pasture, with and without 
:rT.]ilen)ental feeil. an a\'erage annual return of $45.08 ]H*r acre was se- 
niretl wliere no siqiplciiient was used, as com]>ariNl with $ 70.20 where a r 
xr cmt. ration of com was usetl — $ 128.40 from a 2 ]x*r cent, ration of 
s'Hi - ,$ 121.96 from a 2 |x?rc<mt. ration of barley, and $ 16S.25 from a 3 

cent, ration of com. The rate of gain and the carrying capacity of the 
[.nirtiire increased with the quantity of grain fed. Ground barlev a]>peared 
t<' In- as g(^)d, pnind for ]X)und, as shelled com as a feed for hogs on alfalfa 
partnro, 

Sows and pigs on alfalfa jiasttire, with a 2 iht cent, ration of griin, 
riadv ;ip aver^u^c gain of 1.574 pounds ]x'r acre r»f alfalfa jiasture from May 
] I*' July 1. or a net return of $ \Kt acre. W^icii com was used the 
Ivturn varied from $ 54.11 to $(>9.97 tx-'r acre, and when b^irley was uschI 
till' n-tiini was $ 77 76 ]k*t acre. 

In three years' ex]>eriments. hogging com without siqiplemeiilaTy 

produced an average of 8<)6 jKnmds of gain, w<irth $<»5.72 per acre, 

! ’X ^ i 50 hundredweight of the estimate<i yield of cv^rn. 

In ^’o years' ext^eriments. hogging com without supplementary fevd 
^'diiivd an average of 744 tnumds of gain, worth $ 52. oS [>er acre, a’* com* 
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pared with 930 pounds of gain, worth $65.10, where the hogs had uwe* 
to alfalfa pasture, and 1.029 pounds of gain, worth $ 72,03, where tl* 
were fed tankage in addition to the corn. Where no supplementary 
was used the hogs paid $ 1.34 per hundredweight for the estimated yiei^ 
of com, as compared with 4 1-55 hundredweight where the haa 
access to alfalfa pasture and $ 1.5® P^^ hundredwight where tankai^e 
used. The use of either alfalfa or tenkage resulted in more rapid and chearitr 
gains than were secured where no supplementary feed was used. 

746 - Prontoble Pork Production in the United Stetei. ~ w/a,Tia. n. n., in 

Stat^ Board of Ai^riculinre, Monthly Bulletin, Vol, XIV, No. 8, i>p. O lumlsi. 

Mo., iyi6. f u f • 

The pork production branch of the live stock industry^ of the rm‘4 
States supplies over sixty per cent, of the meat diet of the country 

One reason the hog is such a great factor in meat supply is betui-.iM-iji 
his prolificacy. The increase from cattle is estimateil to be from ;o 
00 per cent, in one vear ; of sheep it is from 100 to 15^^ p*'*! cent. , tshileij 
hogs it is from 1000 to 1800 i>er cent, yearly. The hogs cun ixjpuIatL th, 
farms with meat yiroducing animals in a shmt t;me and overcome any w.i! 
shortage that ma\ exist. 

The hog is a very' efficient animal because he can produce a pnii'd v 
meat from less than any other animal. It requires about thirteen 
of dry matter to produce one po’uid of gain in cattle, about eight to iiin; 
^xmn'ds in sheep and only four to five in hogs. 

The hog dresses a higher ])er cent of edible meat, Cattle dress fn>i:i*. 
to 65 i)er cent., sheep 55 to 60 cent., while hogs dress from 75 to ^)\k: 

cent. , , 1 M - 

There is more energy' in a ]K>und of jx)rk than in either a ^xnuui ot ,r.: 

or mutton. Coinparit^ fresh ham with fresh hindquarter of IkvI 11:;: 
mutton, a pound of the ham has 60 % greater energy value tlian a [xam ; >■! 
mutton and 45 greater energy value than a |xmiul of beef. 

The essentials in producing hogs at a ]>rofit in the I nitotl Stalr>.v:.;‘ 
the follownr^ : the person ei^agiiig in the business must have a likiiiy 
capability for the business ; have a g(K)d locution ; select w'ell brtd 
have a reasonable amount of equipment ; feed a balanced ration, 

'pasture ; keep the herd free from disea.se ; find or make a good markd ! ■» 
the product and last, but uot least, kee]i an account w’ith the herd, t'ot 
it may be known w'hether the hogs are making a ]irofit (•! loss, ar.-l 1: 
mucli. 

747 - Breeding for Egg Production- A Study of Annual and Totel Production. i 

E. D., Byros Alder ami Egbert, A. 1) ,iu A^ricuitHra! Coilc(( ‘ 

Bulletin S(K i .vS, pp., 32 tabk-s. TUh, DcccmUr, 

Work on White lAfghnrns at the Utah Experiment Station aiiii^ 
eslablislung the factors u|)on which to base a rational sy'steni of selati"* 
for increased egg production. The present pajxr gives the tw'o-year re- 
cords of the Station flocks from October 1913 and discusses anm^ .uul^' 
\al production. 
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The following concluaons are drawn from the records : 

The production of unselected White lyeghorns varies in different 
as influenced by the environment, but from all av^lable records aver- 
alX)ut 130 for the first year, 120 for the second and less than Iio for 
bo third, drops to about 85 in the fourth and falls about 10 eggs a year 
fter this up to the eighth year. Selected floc^ have averaged about 160 
n America and igo in Australia. The American record corresponds closely 
0 the average upper one-half of the unselected flocks and indicates that 
bo soUction has been able to eliminate the lower half. 

The first year pro<Uiction of a flock of White Iveghorns is no indication 
f their total production, if the first year is high the second will be low, if 
ho first is low the second will be high, bid the total production in three 
e;iTs will in all cases be about the same. 

If the fi^rst year record of a flock is high, selection of the high layers will 
;iatt'rially improve the later production of the flock. If the first record 
^ low there will be little value in selection as even the lowest producer 
.ill make a second year record above the general average. The three year 
ver.ii^c is in all cases a much more reliable indication of productivity. 
The average life of a W'hite Leghorn appears to be about 6 years, 
ux'crage total production is alx^ve 500 eggs and the maximum possible 
jHiouction at)ove 1 000. 

The WTiite I/egorn is the most important egg producing breed at the 
time ; over one half of all contest entries arc Leghorns. The aver- 
production has b<‘en decidedly above the average of the general purpose 
Tbree-fourths of all contest entries have been white. 

A Bibliography is appended which cites 40 publications. 

4b - Grafting of th« Ovary in Houen and Pekin Ducka» — kaltesbach, k . m zm - 

fur indukiiix Abstummun^s- und V£r£rbun.;iUbrr, Vol. s 7. Part 3, pp. 

Leipzig, March 1^0 7- 

In researching on the (piestion of the heredity of acquired characters 
it is lucessar)- to know whether the fres happearance of the same character 
in the mother and her descendants is due : J) to the fact that the body 
u! thi mother and the germ cells have been influenced in like manner by 
ext cm u) factors, or ft) to the fact that external factors first modified the raa- 
knud urganism, this modification afterwards being transmitted by the body 
t'l the germ cells. 

Ifi order to confirm the |M>ssibilityof the second phenomenon (Kcurring, 
CitTHRiE ill i()o8, made experiments on transplanting the ovary in black 
;uui white fowls, the results of which proved, according to GtJTHRiE, the 
tr.tiMuission ot new somatic characters to the germ cells. He had grafted 
tin of a black fowl ujxm a w’hite fowl wliose ovary* had been remov' ed 
uter crossing this latter with a black cock obtained black and white 
‘'^spong. OWENPORT explained this result by saxing tliat the ovary of 
tiit* white fowl had only been ^)artially eliminated, the remainder of the 
ovary was regenerated and the new o\'an^ belonging to the black race reab- 
sirlvd. > 
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The present writer has repeated Guthrie's experiments on pure 
of ducks. 

Firts of all he established, by means of preliminary e^riment',, 
owing to the interlacing of the ovary with the vena cava it is quite impost 
ble to detach the former completely. Detachment of a portion of tlk* ovaij' 
is naturally not difiBcult. He was thl^fore obliged to destroy the ovaii 
(about the size of a bean) in another way ; this was accomplished by tht 
of 40 % formalin . On killing the animal after treatment it was seen that t!< 
ovary was completely hardened. In order to make quite sure that the ovit^ 
leF no remainder capable of regeneration, a couple of Pekin duck' 
kept for a whole year after aitting ; after the first moult both had tyiacji 
male plumage; dissection showed that the ovary had disappeared. 

Complete removal thus being certain,, the writer exchanged the 
of Rouen and Pekin ducks, 8 weeks old. After a year it was seen that % 
grafted ovaries had disappeared and on the completion of the spring nioi-i* 
there appeared the characteristic plumage of the male bird. 

The writer ‘s results thus confirm Davenport’s conclusion noted :d»ve. 

749 “ Hew Hive with Store Chamber; the “&wis Sottcl".“i'OuiiiaER, M.b 

VApiculteur^ 61 st. Ywr., Nca. 3 and 4, pp. 50-54. Parte, March April it>r 

The writer gives a description of his new hive, the Sans Souci ani 
shows the great advantages resulting from its irse. It is neither on tlk h'^r- 
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A? shown in fig. I, it consists of a hive body, intended for brood, to 
the front and back of which are suspended two box-compartments serving 
^re-chambers, the front one overhangs the entry and thus avoids the 
a hood. These compartments are arranged to receive 5 super 
They communicate with brood chamber by means of a hori- 
zontal slit, not more than 4 mm. Idttg, which only allows the workers to en- 
ter and is closed by means of a key of strong flattened wire which can be 
worked from the outside (fig. 2). As only the worker can enter the store 
ichainbtrs, the frames will always be free of brood. 

Owing to these chambers forming a double wall or air cashioii, the 
Ittnqxrature of the brood chamber is constant and the hive can lie built of 
ii5 niin. match-boarding. 

• The system of communication between the brood and store chambers 
allows one to examine the frames at any time without ha\nng to smoke the 










( 




Fig. — Key for nptnini.; Or dosing jtt^sagjf tii store thjiniher. 


live : a little smoke in the store cl lumbers is sufficient to chase off the workers. 

If artificial feeding is required, the nece^^sary frames or synip can bt 
iiml in the store without disturbing the whole hive. It is useless to store 
Ik- frames in the laboratory where they are only in the way ; after extrac- 
:i<'n of the honey lliey can ver>‘ well remain in the store chambers till thtr 
i'tllowing cTtqi where they, are protected from parasites. 

In usual conditions the hivt's requin,- \isitiiig 3 times in the course of 
llif year. With the " Sans Souci ” the pnxess is as follows : 

I) In spring the state of the colony can be ascertained by looking 
thrdiiyji the piece of glass along the etlge of the frunu*s, 

-) At the time of the honey flow in May or June, when an additional 
Mckis added to the usual type of hive, the only thing to be done with the 
ftivc mirlcr amsi deration is to give the key a lulf-tuni in order to let the bees 

t vi- access to the store-chandler. 

the end of the season when after looking tlmmgh the oliser\*a-^ 
» panes behind each store chamber the frames arc seen to be full, the Ixxs 
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in these latter are chased off with a little smoke, the passage closed and 
frames removed. 

4) The empty frames are replaced in the store<hamber without ^ 
tnrbing the bees, as until the passage is opened they are unable to ejite[ 

5) During the winter the passage communicating with the stoi^ 
chamber must be kept closed as it might prove fatal to the bees if they 

to remain within. 

Instead of 5 visits, one \dsit only will suffice, w>. in spring in order te 
make sure of the condition of the colony and to clean the baseboard. 


750 - The Pebrine Dlsaau ol Silkworms In India. — uctcdinson, c. m., in Ai.ruMiv^ 

Research Institute, Pusa, Bulletin No. 75, pp. 5, i I‘l. OdcuUa, 1917. 

In the course of his enquir}’ into the cmrses of the decadence of thclj 
dian Silk Industry, Prof. Tefroy came to the conclusion that tht cliid 
cause is the great prevalence of the " Pebrine ’* disease of silkwornii 
Pasteur, who discovered the cause of the disease to be a microscopic 
ganisTU, also devised a method of checking and diminishii^ the disease 
This method has been in successful use for some 40 years in France 
Italy, and as Prof. Lefroy’s inquiries showed that the Pasteur method fe 
eliminatiug ]>ebrine has been a failure, the prestmt writer coniiucncii 
an enquiry into the subject with the view of finding out why the Pasteit 
method had failed in Bengal and if |K>ssible to discover a suitable 
cation or alternative. The present Bulletin gives an interim report on tte 
writer's investigations to date. 

The essence of the Pasteur method consists in the fact that the }»vbhi!i 
bodies — the S])ore form of the parasite — as seen whem the body of the aioth 
is crushed in a little water, a drop of the resultant fluid being exiinun-d lirik 
a magnification of 500-600 diameters, are easily recognizable. If jxbmc 
bodies ate seen, the eggs of this moth are destroyed. The success oj Jiw 
method for eliminating the hereditary injection depends on ike 
that ij ther^ is sufficient disease present »n a moth to affect the progcn\, i 
presence mil he detectable by the above method. 

As far as India is concerned the method rcxpiires serious mo<hfic.i*ac! 
The essential difference between European and Indian conditions is tb 
in Europe there is only one generation a year, while in India usually 'fK 
or eight generations are produced, Again, in India the eggs hatch on 
within some 6 days after laying, wlulc in Piurope the c-ggs arc laid in suniK 
and do not hatch till the following s})ring. Therefore in India tbc;r.o‘j 
must be examined within a week after laying. It was further 
that a large percentage of diseased moths were ])assed as disease-free 
these conditions. 

The wiiter found that the aljove assunrption on which the 
method is based does not hold go<Rl for India. In India the fresh bnly ia 
to be examined (in Europe the dried body) so that the liquid for thf ttSlil 
mostly obtained from the colon, an organ found to little invaded hy 
4 parasite in comparison with the ovaries and other parts of the body. 

By examination of a large nninherofixrbrinised moths, it \va> te-'sii 
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t the pebrioe corpuscles ” first seem to appear or are to be found if 
sent at all, in the gut or chyle stomach. The gut is readily accessible 
seriarating the lower portion of the abdomen, leaving the gut canal ex- 
A t)ortion of the gut removetl with a needle and rubbed in water on 
will show the presence of pebiine bodies- if they (x:cur in suflicient 
to be detected by such a rough microscopic exanunation. 

The reitson why jwbrine is more likely to be detected by examination 
thi‘ tissues of tbo gut is tliat the moth is infected (excepting hereditarx' 
fction^ through the fcx)d and alimentary canal ; the parasite enters and 
from the walls of the gut. It then follows that as the parasite 
by feeding on the tissues of its host, the food supply affordc^l by the 
tej- iiuist f:ul at the ix)int first invaded. A.s failure of nutriment causes 
. parasite to pass into the spore condition, the condition most easily 
‘(i»Tiizable under the microscope, it is obvknis why the gut tissues present 
/jiiiist likely jwint for discovering the presence of the parasite. Again, 

^ .>ut elements in the moth are knowu to reconstructed during the pupal 
jre from the same as those in the larva from which they are derives! . 

rhe writer advocates the tise of the above method in India to obtain 
K! M=c free eggs for rearing those races that protluce several generations 

1 On the Biology of the Shad {Afosm fiatM Cuv.) of the ^erian CoisL — 

iiu 'NHKM. J. i'., in CotHf^ici r^1uius iU$ Sianaa \U ia Soa^e de ii%ok>iu, \'oI. L>^XX, 
■' :i*. Vp. PariA, Mav rj, IQ17. 

l'ull()wing the exanijde of RoiXE (l). the W’riter lias been lately researoh- 
<i> to whether the factor determining the migration of the shad wa* 
}t <*! tile nature of a respiratory tropism, the fish seeking the waters of high- 
it f'X/gen content. 

ity dissoKnng different quantities of oxygen in sea water, fresh and 
tacki^'h water at different limes of the year, the writer has obtained results 
[ definitely conclusive character and conqiletely confirming those 
huuiu'd by M. Ronj-:. 

The differences in degree of oxj'genation existing between sea water 
Ld iKsh water in spring favour the fonner, and in winter the latter ; this 
xi'l.uns why the spjiwning migration of [jotomatoqnes " (sjiecies living in 
hr H'ii which periodically sjjawTi in freshwater) takes plaw in sparing. 

tliat of “ tahussotoques ’’(^iiecit^s living in fresh w'ater ami spawning 
fi tht >ta) takes place in autumn or in winter. 

P Fish-breeding in SwltxerUnd during 1916 '-'b— d< o 

i i-acultUTi, Yrar X\ ni, Xo pp. rvrS. N'euchalci. M;iy 1017. 

The niimlH^r of breeding stations during 1QIS-Ipl6 was 224. Prom 
eggs the number of larx’ac hatchetl out was i27033(X>o. Of 
bm . i2h 222 400 were set free in Swiss ]niblic waters under official control. 
Ikm; ineludeti 58 393 of a single summer or a year old, . The numbers 
f of different si>ecies bred in hat cileries wa-i as follows : 

: H oiOi, N'>. 4M anU B Jan. i';a7, Xo. 71', 

•' » /< loH, Xi>. Sg\. 
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A. — Sative $pici<S. 

Salmon 

SiUmou tront, hybrids. 

I^ke trout 

River and stream trout 

Salmo aipintts (" orables-chcv-allcrs ”) 

iGvfT 





B, — Foreisi* sptcies . 

Rainbow trout 

American river chair 


Total i:7oi^ooo 

The confederation has paid to the Cantons for distribution anuiiiiJtif 
fish breeders concerned a subsidy of 34 700 francs for the incubati^-n ^ 
e^gs and releasing the larv^ao in public waters. The Canton of \'ala',^j 
not included in this figure, as breeders there have not apjriied for umiUc; 
Xo breeding has been carried out during the season in the canti-^i 
Appenzell. Rhodes Interieures. 

The Swiss Sociev for Fishing and Fish-brtedmg has received a (.. vo 
nient subsidy of 3 ooo francs, As in the case of other river states, tlic Sw. 
Federation has granted a subsidy of 300 francs to the Internationan ni-i 
of Fishermen on I/oke Constance to cover tlie cost of stocking this hike \uti 
fr>' in 1916. During this siinic year Swiss fishermen ha\e taken 
lake, including the I/)vver one. 135 4()4 kg. of fish wvuth 296 8.^ tnuu-. 

The number of bailiffs in the service of the Cantons dnnng tik cii; 
season was 164 with 7 tenijioraiA- assistants. The salaries, traedlui-rs 
penses,etc..of these guards amounted to nxi oe>8. 70 francs, 50 
was borne by the Confederation. The Cantons have s^xnt a furl In: sir 
of 604 francs on destroying animals injurious to fish. 

Fish ladders have beefi built in the luighlxHirluxxl of the i>ower't.;*:'' 
at F^gHsau and elsewiiere along the Rhine ami also near the factorie> at A.;.i 
The Swiss Central authority has obtained data from the 
cantonal governments relating to fish ladders in the different waters, i :ie 
data are to serv’e as a basis for a careful study of the whole 
of fish ladders. 


1 723 000 
97 uw 
3 503 000 
9 986 

( 3^3 ODD 

2 577 000 
92 3:8 OOu 
13 287 OOO 

il^OOO 

15 ooo 


FARM ENGINEERING. 

753 Mechanical Cultivation in France.— hanthin, ch , in <H-nic i mi . ' ■ '■'.Si 

Year 37. Xus. 15 nutl ri), pp. 237-2;' rami :>«► U.tris, .\pril 1; ‘iml 21, imsT 
The writer emphasises the irii]X)rtancc of mechanical etilti vat i--’^ 
givfs an account of the legislative mei.r^urcs taken in hrance in 
encourage its development. He then examines the conditions whan 
em the use of mechanical |)ow'er and de-crilies the principal ty^xs •'[ 
tors tested during the last 2 years. He aDo gives an account of the eo'?'"- • 
results obtained in recent trials. 
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Tractors. — Among the tractors employed in France, which are 
iuully i^etrol or paraffin driven the following may be quoted : 

1) The LEFfevRE tractor is on tlie creeping track system. In the 
odfl shown at the trials at Choisy-Ie-Grand, in 1915, which has a steer- 
g axle with two wheels, the transmission and the mounting are simplified 

the introduction of a new change speed gear which reduces the number 
ijairs of gears engaged to two at all speeds. 

2) The Gougis tractor, with 4 cylinder petrol 15 H.P. engine with 
yo 3 ft driving wheels,and 0.22 m. tire and a steering wheel 0,55 m. in 
anit'Ki'. The we^ht is 1400 kg, the size, 3.40 m. x 175 m. x 1.60 m. 

3) The Doisy winch-tractor is used for ploughing with cables, for 
(n esting (direct traction), carting and for driving machinerx'. The motor 

4 cylinder, 20 H.P. There are 3 speeds and a reverse. Tlie cable, 
ound by the winch, has also 3 speeds : 0,40 m, , 0.85 m. and i m. per second. 

4) The Case tractor (i) of which there are several t>’pes. The 10-20 
p. tractor has 3 wheels, the front one, which is furnished with grips, is 
aced in the same line as the big drinng wheel furnished with land grips, 
ae motor has 4 vertical cylinders. The length of the wheel base is 1.92 

the total length 3.80 m. and the width 1.70 m. 

5) The Avery tractor (2) is of American make and lias the back 
liahof ver>' big diameter; 175 m., with very* broad tires. The motor 
!j 5 H. P. The weight of the tractor is 5 190 kg. The size 4,50 m. x 2.30 m. 

I :.8o ni. 

I 6) The Tocr.ani> Latil motor plough is composed of two separable 
lit.-, the tractor and the plough. For ploughing puqxises the 2 portions 
nn a complete whole capable of being driven by a single man. • It has a 
lain dnve. The back wheels are r.io m. in diameter and 0.27 ni. wide ; 
■r. front wht^els are o. 95 m. in fliameter. The 4 cylinder engine runs at 
m revolutions per minute. It has two speeds (3.500 km and 5.500 km) 
tl a reverse. The plough is 5- furrow, joined .to the chassis by 
WHS of a rocking lever w'hich brings the pull to the centre of the 
i.tssis. 

7} The AatANCO tractor, known in England as the “ Oi'ertime 
of American make. The motor (3) is 24 H.P. with 2 horizontal cylin- 
and uses paraffin. The two dri\ing wheels at the back are 1.30 m. in 
The machine is guided by means of tw'o cliains winding around a 
irizontal winch w’hich is worked by means of a steering wheel. A spring 
take up sliocks is placed between the extremity of each chain and the front 
[It* 

■'') The Baron CKLU tractor was tested in 1916, at Xoisy-le-Grand. 
has 3 wheels, the two back ones being driving wheels. The 4 vertical 
lindcr motor is placed abow the back axle (fig. 5) ; note the starting crank 
the ])etrol tank c, and the radiator d of the ^ler t>*pe used on the Paris 

>' iicc B. No. .S57 ~ B. starch 191 7. No, 274 
•1 .V’ B, June {Qi;. 670. 

Ai Sec B. No. 8<<6. ild.) 
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motor omnibuses. The transmission is contained in «, the dijfferentiul in j. 
whence 2 chains drive each wheel. As one of these wheels is to 
in the furrow, its axis is capable of vertical displacement in relation 
other wheel working on the smooth in order for the chassis to rem^ 
parallel with the ground : .this displacement is obtained by means of 
screw’ §, the nut of w’hich is turned backwards and forwards by means (jf 
the mechanism worked by the motor ; during displacement tht* ^ 
turns in the cuned groove i. The driving wheels can be fitted witjj 
grips k. About */* ths, of the total weight being carried by the j>aci 
axle, direct coupling from the rear of the chassis becomes impossibk* a; 
the pull would be capable of upsetting the balance of the tractor and 
tipping up the front wheel. To overcome this difficulty, the inventor 
carried the pull of the coupling hook to the front by means of two rodsfot^ 
to two brackets I fixed below the chassis and in front of the driving wheel 

9) The Salveet tractor (i) is carried in front by two large drums whici 
are guided by means of chains wrinding round two horizontal 
controlled by the steering w’heel The motor has 4 cylinders. The ehi- 
sis is hung on plate springs both over the front rollers and over the rix';. 
of the drmng wheels ; this allow’s of a speed of 10 to ll km. per hour on ± 
road. In the fields the driving wheels are fitted with grips of 20 cms. i:r<> 
jection. 

10) The Emerson tractor (2) is carried on three wheels, of which 
a big driving wheel at the back, 

11) There are two distinct tv-pes of Mogul tractor (2). one 16 luid. 
the other 25 H.P. The latter took part in the French triis in 1916, 

12) The Missvalley tractor (3) has a 4-cylinder motor making 
revolutions. The speeds are 2.5 km. and 4 km. per hour. • 

Besides these tractors, the writer describes a motor tipping wagi^or.- : 
the Sterling systenj. 

Recent. Experiments on Mechanical Cuijivation. - The w.n-r: 
mentions the various trials with tractors held iu the spring of igi6, at Ctd’.::- 
nay-sur-Mame {4), Noisy le Grand and Provins. The following tables yai’:- 
marise the results in the petrol consumption tests and the main fuer^ 4 
working. 

The figures in Table II are the maxinuim figures which should not be 
exceeded in practice. 

Ihe trials conducted last autumn in the neighbourhood of Pari>. fol- 
lowing the instructions of the Minister for Agriculture, were sjxviiilly 
dimeted to studying the various existing agricultural machines capable oi 
being replaced by tractors and similar inventions. 

rhe trials w’ere divided into two groups : i) raising potatoes ; 2} cul* 
tivation For raising potat^ the firm of PatER was the only one to coinptf 
and showed a machine with jointed forks of Frenh make, drawn by a 

(1) See Ii. June 1 1 7, No. 577. 

(2) See B. irfif,, N'o. B.VLirch n>i7,No. :;4, 

(3) See B. 191^' Nu. 670. 

Ul See B. xo. 670, 1^;^- 
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Table I. — consumption trials with motors running light. 




1 

Tnictorf j 

! 

Avence number 
dl revolntlons 
per mfaiute 

CoBiumptkm 
of petrol per hour 

i 

, u. i’. 1 

! 

4IJO 

I.04 kg* 

, H.P 1 

55« 

* 35 S 

(cJiLurcltur A.) j 

tSoo 

2.50 

( •. IL) 1 

Jjoo 

ycKj 


700 

6.68 


800 

3.94 


Table II. Consumption per hectare ani per hour. 


, 

Tractors | ^ 

; 0 

1' 

Ploufhisf 

Averafe 
•peed of 
plough 
PM hiMU’. 
In metre* 

Avemge Thoe 
time ; required 
required ! to plough ; 

for ^ t hectare 
taniag hours and 
accost minute* 

Area 

pkmghed 

hour 

Consumptioa 
of petrol 

Depth 

in cni. 

Width of 
track hi 
metre* 

Prr ; per 
hour i hectare 
‘fg' j Jtg. 

k 

L 16,0 

0.97 


25 

4.18 

2 325 

566 

24-3 


|ao.9 

I a6 


34 

4-4 

2 460 

6.72 

27-5 

/ i 

^ * 5-7 

0.61 


30 

4.48 

2 083 

8,60 

41.2 

i ^ 

1*7 

0.58 

2in 

30 

g.i2 

I 087 

540 

49.6 

\ 5 ^ 

17*5 

1. 00 

i 2 77* : 

40 

5.1S 

I 887 

550 

29.1 

[■"V. r-oii. ... - 6 

15.0 

0,94 

j 3600 ^ 

*5 

4*8 

2 421 

6.90 

28.5 

i 7 

1 20.4 

0-94 

1 3 402 

*5 

4 M 

2 364 

7.26 

30.7 

f ^ 

' 13.0 

0.04 

I 2 772 

30 

4-25 

; I 886 ^ 

7.86 

40.9 

9 

, 18,0 

[ 0.88 

1 2 700 

30 

4.47 

I 774 ' 


49.0 

i 10 


0.80 

; 3 6co 

18 

438 

! 2 155 1 


53 .-« 

V n: A" 

1 *34 

l.OO 

2 664 

i 

; 512 ’ 

1 I 923 i 

51.52 

49.5 

J la >7 1 

0.60 

. 3672 

; 35 

^ 6.43 

; I 488 

«33, 

76.1 

f 13 

: 26.7 

0 <>5 

2 26 & 

; 38 

' 9*29 

j I 054 

8.26 

7 S -3 


2.43 

^ 3 24^ 

54 

2 2 

i 4902 

i 10.74 

21.9 

‘ 15 

2.40 

3 13* 

54 

; 2.3 

1 4 784 

1 13-20 

27-5 


H. 1\ Avery tractor. In the trials the tractor substituted a team mo\’ing 
at 0.S3 m. per second, communicating to the forks of the potato raiser a 
at the drcuniference of 2.70 metres per second. 

The cultivation tests were performed with apparatus belonging to the 
3 f<^no\\ing groups : 

1) Ridit^ ploughs driven direct or by cable, working one or more 
fnrrnws. for ploughing with headlands, or for in and out ploughing. 

2) Special purpose ploughs dri\'en direct or by cable : culti'vators, 
i'cari tiers or pulverizers, etc. 

3) Machines for supplementary work, driven direct or by cable : 
harrows, rollers, clod -crushers, etc. 

Tlicse machines have all given good results. 
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Several of them possess arrangements to allow of their being operatti 

'uf^to^rds further trials earned out in the course of 1916, tl, 
results of which may be summarised as in Table IH. 

Tabi.e in. - Trials during 1916. 


Uistricls 

Tractors J 

tested 

Nature 

of work 

and soil 

Time required 
to work 

I hectare 
(I.: aaes) 

Consumption 
of fuel * 
per hectare 

Cost id [tlQ 

per hectare 

. ■ . 

EmenoO'Mt^ul , 
i 6 ‘a 5 H.P.Lc- : 
febre 

cUy 30)1 

! 6h. ;o to 9h. 53 

41 to 139 litres 
of petnd 



Emerson -Mogul- 
Bull-AmAnco 

plougtUag 
of stubble 

2 h, 17 to 3h, » 

il to >7 litres . 
of petrol f 
3 j ,79 litre* . 
of paraffin 

io.:6 1 :. 
to : 7 .} 4 !’. 

Avignon . . . 

I Euit ISO [t -Mogul* 
j Bull-Atuancu 

deplli 
;o eras 

3h. 5610 sit 22 

J7.4J litre* ; 
to 57-!o litre* | 
oi petrol ! 

31.30 1. of paraffin i 

i 7 .B 7 tO 30 (.- 

I4.I' I: 

Touluusc . , 

1 

i Baby-Bull -Mo- 
< gul - 16 H. P. ; 

( Emeraoti 

depth 

15 to 30 cms. 

5h. to iih. 

40 to 70 litres * 
of petrol 

- 

Touts .... 

BuU-Mogul 

1 lb H. P. i 

' Case w HP. and 
: Hmerson : 

depUi 

15 to 19 cm 
corn stubble 

19:2 to 3847 sq. 
metres 
jJt'T hour 

1 32.40 to 44 litre* 

/ of petrol 
j 41.6 and 47-7 
i lltTci of paraffin 

‘ - 


j Mogul uttd A- ! 






manco 


According to careful experiments carried out with a tractor beloiigir.^ 
to the Syndicate for mechanical cultivation of Etampes, the cost price d 
ploughing about 9 hectares to a depth of 14 cms. was made up as follows : 


Petrol 

350 litres 

at 

0.67 ft. 

* a 34 -V' 

Oil 

:-t J 

1 

1.50 « 


X'alvoline for transmission . . - ■ 

t 

> 

o.iK) > 

y..' 


2 1 

> 

f.SO » 

- 

Mechanic 

7 flays 

1 

8.00 1 

50 0- 

Assistant 

7 1 

> 

6.ot) » 


Depreciation and upkeep reckoned 





according to hours of actual work 

45 hours 

B 

?.0<( ft. 

90.0*- 





468. 

The fuel consumption figures per hectares 

are : 


Petrol 




39.33 litres 

Lubricants: oil 




3 69 * 

valvoline . ■ 




0.90 kg 

grease . • • • 




0.22 » 

Cost of ploughing i»er hectare . . . 



it, 
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The writer d^ribes the method for calculating the cost of ploughing 
used by M. de Poncins (i). , 

[ Employment oy EUECTWcmr ik agricultxtrk. — 11 Dantrn describes 
L bat has been done recently in this connection. He states that the splitt- 
ing np ^ France still forms an obstacle to the employment of elec- 
^icity ia agriculture. Th^ power required to do all the work of a farm is 
Comparatively small : l6 to 25 kilowatts per hectare yearly. But the instal- 
lation will cost from lo ooo to 15 000 francs unless the farmer is situated 
rithin 3 or 4 tm. from a high tension cable. It would be necessary for 
to cooperate in order to establish a distributing cable. A number of supply 
companies have already obtained a good many farmer customers,but more 
particularly for running electric motors to raise water for irrigation. 

The writer records several applications of electricity to agriculture ; 
among others he mentions ail installation in a farm of 250 hectares, situated 
in the Department of the Bure, the electricity being generated by an 18 H. P. 
gas engine. This installation cost 16 2^ fr, and the annual expenses are 
j 964 fr., including interest and depreciation. The use of electricity has 
^aved 4 000 fr. a year, of which 2 500 f r. for threshing. 

Among collective enterprises, that of Eure-et-Edre mentioned by M. 
ILevy Salvapor in tlie Revut Eketrique is said to have given the best re- 
sults. This Co-operative Society was formed in 1916 among 88 farmers 
Iwtnking i lOO hetares and extending over to 6 adjoining communes The ca- 
jpital is 33 500 fr. divided into 25 fr. shares. The electric installation 
[includes two 35 to 40 H. P. gas engines working the d>Tiamos producing 
■^tio volts. The accumulators have a capacity of 150 ampere hours. 

During the first season, the rccei])ts rose to 15 121 francs ; in the se- 
cond season they reached about 22 000 francs. Tlie farmers made large sarings 
on their farm-work, especially on tliieshing,This economy is calculated at 60% 



Fig. 1 - lifTtMiE. tKictor. 
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Fig, ?. — Gorr.13 tractor. 



Fig. 3 — Avehy tractor. 




Hjr. 5. Vuw cf Baxoncelli tractor. 
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Pig. 6. — SUVEET tractor. 



Fig. 7. — I'.MKSsr)N iractur. 



Pig. 5 — Moctri, Irficttr, 
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. The Actual Extoit of tba Um oC Motor Tractors on American Fajms. — Th< Eqo- 

^ WM N. s. Vtfl. xni. No. 14, pp. 48>4^3- N«w York, April 7 , 1917. 

An investigation recently conducted by the Office of Farm Management 
the U. S. Department of Agriculture in cooperation with the Bureau of 
op Kstiniates has ascertained as closely as possible the number of gaso- 
It and kerosene tractors which will actually be in use during the coming 
in the various States. The 32 000 agents and correspondents of the 
jrean of Crop Estimates were instructed to gather the figures for their 
spective districts not including in their returns steam drivai tractors, 
^ctor^ purchased but not delivered, tractors out of cortunisrionornot to 
used this season or tractors primarily employed for road work or work 
her than farming. A compilation of the report showed a total of 34 371 
coline or kerosene tractors, theactualownershipof which by farmers was 
early established and the intention to use which during the season of 
was fairly well ascertained. 

The following table shows the number of tractors found in each of the 

aU s : 


. . . 

3*3 

Malittf 

53 

Ohio 

4305 

Arii^ma .... 


Mafylaii^l .... 

190 

rjUftloitia . . . 

795 

. . . 


Ma.«$acliu^eit<f . . 

9 * 

Oreipia .... 

318 

Califi>niiA ■ ■ • 

I35S 

Midiigun .... 

945 

r^msylvania . 

595 

Col‘na'lt> .... 

5‘*5 

MUmc 3 * 3 ta .... 

*575 

Khorle Islaiul . 

30 


47 

. . . 

377 

S»iuth Camliaa, 

3S7 

. . . 

34 

.... 

n 4 > 

Swulh IMlwU . 

* 5^7 

.... 

71 

M«)n!una . . . 

SuS 

Tennessee . - 

442 

.... 

M .3 

Ni'bra .*^ . . . 

1773 

Texas .... 

2333 

Mihti 


Nc'iuirt .... 

19 

I’tali ..... 

S8 

IliiJKtis .... 


Ntw Hampshire . 


Vermont . . . 

75 

.... 

; 

New jerMy . 


\ irjdriii , . . 

4 34 

I.w.» 

222 \ 

New Mt \ici . . . 

■'^3 

\\’as 3 iin<i*m . . 

:o-j 

.... 

' 22 S: 

New V<trk . . . 

1 :iu 

Weft Vir^nnia . 

90 

KiiHucky . , . 

uS 

N'trlh Oin»liiw. 

4.53 

Wlsomfin . . 

994 

. . . 


Virth 

3 t i 7 

Wyominii . . . 

1S6 


5 - Th« New Fort Tnotor. — i t* Kht^, Year 9, No. 67, p. 1 1 fig ParU, 1917.— 
H Hf and Machititry Rrciev, Vol, 43, No. 50;, pp. 393- J94, i fig. I.on<lon, 

July i, 1917. 

The I'oni tractor, which has recently been tested with good results 
y the Royal Agricultural Society of England, has the following chief points: 

The tractor (fig. 1) has no real cha^is ; the radiator is fixed directly to the 
iie iiiotor which is sui3i>OTte<l by arms attacked to the axle. The wheels 
If ot <teel and all the working piirts are completely closed in to prott^l 
hun from dust and mml. 

Tlu’ tractor weiglis less thpji a ton ; it has the s|>ecial Ford magneto. 
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and a thermosiphon cooler, etc. The motor is a large sim of that used |, 
the automobiles; it has 4 cylinders (here 103 mm., stroke 114 mm.) ghi, 
20 brake H.P. with a 10 H.P. pull at the draw-bar. There are 3 speeiisj,^ 
a reverse ; the drive being of the back -axle tyiie. The tractor dws ubfimj 



Ford Traclor, 


miles an liour on the roafi and 2 to .5 when in the field. The steen::-^ 
by a bevel year. Searchliglits tor ni^ht working are lit Ironi the 

The tractor is built solid!)' and^siniply, and is slid to cost abnv.t ;< 
dollars, thoui^h the nricc has not yet keen fixed. 

756 - The ‘*0nce-0ver” TiUer.- tin.* MiKhinery’ ktriw, Vol. 41. N 

p. i;6. 1/mdoii, June i, oor. 

This tiller is quickly and easily adapt erl to an ordinary ridir.;: 
and consists of a steel iCMjth rotor, set to tile rij^ht of the share and ' • 
board. The rotor is geared at the top of the shaft of a small gasoline 
which whirls the rotor at alx)ut 500 revolutions |>er minute. The rai i 
revolving rotor catches the liftings from the plough jwst as the son tir 
over from the mouldboard, and the teeth of the rotor slued and tk-af' 
weeds, grass, roots, fertiliser and soil into a finel)' pulverised mass, 
it out behind, and making, it is claimed, a [>erfeet and mellow stvili' i. 
the sowing of any crop. 

The machine, which is made by the SCIENTIFIC F.\R.M1 NG Machin:: 
Co., Minneapolis, V. S. A., is said to have given satisfactorv' results ni ti: 
made by some of the most important agricultural colleges in the 1 ii'* 
•States. 
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The Once Ovrt tiller, 

^57 - Devices for DbabM FArtn-htads. — i a-u lai mk, a C , in / ^ Smure, No ::r5, 
I)]i i'uris, May 5, j^tr. 

In France, 70 % of the total number of lal>ourers are einplo5"e4 on farm 
ftork, and it is therefore logical to suppose *hat the same pro|>ortion will 
x'cuT iiinong the wounded. 

Tlie writer reviews the various methmls for making use of disable<l men 
iccordini; to the type of and the possibility of their improvement. With re- 
paid to those who have Ijeen woundwi in the 1 o\\tt limbs it would l>e best to 
diniiuatethem from work which re^uiretl much walking or rapid movement, 
rky onJd be utiUse<\ trilluT for the f ndoor work of the farm or as drivers 
A tractors, or again for working stationary machinery such ?s threshers. 

On the other ha ml. the place for .1 man with a tiisabled arm is in the 
: with the help of an artificial aid ho is ca]>able of performing var- 
luui kinds of work in turn ; drive a team, reap, even dig and locik after 
creps iiiul trt'es generally. 

The improvement of injuries depends upon medical or surgical treat- 
iitent anil upon education. The latter involves the follownng: 

u) loiucation of the healthy limb to act as leading aid. This will be 
tile ] ersonal care of the wounded man himself ; 

/') The modification of the stvmgi, wliich forms a kind of preparation 
flu i>atifnt before receiving his apparatus. This is the domain of the 
doclf I or surgeon ; 

0 The choice of the apparatus retpiires exceeilingly careful study. 

'I he devices for the lower limbs difior very little from those in ordinary 
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They should be strong, not too heavy, and with interchangeable parts, 
to procure at a minimum expen.se. 

\ longer description is given of the devices for arms. These are highly 
ialised for agricultural use. The artificial aid consists of a cap fitting 
r the damaged part and of a stem ending in a socket to receive a hook or 

r subtitute for a hand. 

Tig. I shows an apparatus for an arm amputated about a third of the 
down. It consists of : i) a stem replacing part of the humerus ; 2) 
int : 3) a stem representing the bone of the forearm and ending in a 
.ft lor artificial hand. 

Instead of the straps which serve for a hand, the Jullien (i) tool- 
kr is preferable for the farm labourer. The Bourseau series of hands 
3iits of a much greater number of different actions than the other sys- 
s. They fit into the toobholder and have the advantage of being 
rchangeable according to the different requirements. 

BOUKREAU has thought out 6 different liands, of ^/hich 5 are for 
king purposes and i one for use when at rest. 

The working hands are : for navvy (fig. 3), for vine-dresser and forester 
4 and 5), for driver of vehicles (fig. 6) and two hands for drivers of trac- 
■ (fig. 7). 

The^" devices allow all wnst movements to be copied The hand for 
navvy is formed of a moveable ring furnished with a hook, which can 
ler swing or be fixed. It can serve for a number of actions : digging, 
ijijhiiig, pushing a wheel-barrow, pulling a hand-cart, working a pump, 
ling a pail, a basket, etc., loading manure, driving a cart. 

Fur driving a team the hook is replaced by a reingrip which allows 
driver to drop the reins easily when necessary. The hr'nds are capable 
)ting used for pruning and certain indoor jobs, such as the preparation 
cinns for the vine-dresser, cuttings for the gardener, etc. 

The object of the double book for motor-drivers is to allow of the mo- 
leiits of pushing and pulling and such other actions as are required 
working the levers. 

- Review of Pitents. 


.r/drifrnifs iind Imf^hm^nfs 

73 7 ')i - 73 isic. >roi«r ploughs. 

73 7^)3. UioO'i^ps ft>r motur lUon^lj whirl- 
I’-i 174 3>^7. Scraptr for oulters. 

J 74 404. Cultivator. 

I 74 4 <03. C<?iiltcr. 

174^^01. rhiu^h niechaubu). 

J73 0JI, SciBixr ffTT di*c plough*. 

1 7.S 374. Ilam>w. 

476t>6S. Plough with «aju.-tablc -lilts for various ;icriailtu ml arn.'ralkius. 
1*^3 : z(k Siiiglc-ctibir, fanii:iitar tmctur plouRh 
iiTl.in t -5 Device for cilirpatiiif! vir.f slumj's aiul ilic like. 
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TJnitt?d Kingdom 104 156- 

United Smtes i 225 066 — i 226 754 — i 


2Z7 294 , Cotton choppers. 


1 225 204 — 1 225 904. Harrows. 

1 325 253 - X 226 79i- Pisc^ploughs. 

1 223 s68. Motor plough tractoi'. 

I 235 339. Autoplough. 

1 225 367. Harrow-tooth. . , . . 

, J.5 3,g Combined mulching and levelling attachmenl for lUoush. 
I izi 400. LcvelUng and muialng attachment lor ploughs. 

I 225423* Agricultural implement. 

1:25 659. Cultivator showel, 
j 225 S53 — I 226450. Cultivators, 

1 225912. ComWned Irnclor, roller ami plough. 


I 225 949. Coulter. 

X 226200 . Agrioiliural tractur. 
r 226423 . Ckaring plough. 

X 22fi493. Tilling machine. 

1 226 3J0. Plough. 

I 220920. .\griciilUiral implement. 
i-226-j6s. Attachment to ploughsPxk 
X 227089, Gtound cultivator*. 

I i 27 166 Rotorv weCtler and cultivator 
I 227 237 . Gangplough. 

1 327349 . ReVersihU plough 
1227 sort*. I'l-jugh attachment. 


Manum and Mitnuri Dialnbuiori. 

Canada X 74 3^7 - i 74 ^9^ Manure sp evaders. 

155488 , Prtxes* lor manufacture <>1 a new ieitdi cr 
United Kingdom 103 v >9 M iuuvc and tin like dUtrihutor*. 

United States i 22^ q<> 3 - i 22h:^f>. Manure spu-a*lcTS 
I 22.S 873. Fertilizer di*lrUmtoT. 

I 226 125 Manure loader. 


fhilh iif\d .Uin'IuMrt. 


Austria 7 .> 7 oi. Seeding iu.ulune 

Canada TU 902 , Seetl drill 

United States 1 226 : 07 . ('-niu drill. 

I 2-6 6 i.>o. Garden -.cfUr 

I 227 018 Planter 






Austria 7 ) Machine Ivx. . . / 

France 456176, Move-sible panel* f-r prott'cting (niit trees against h‘ 

United States t 224 975 Rolarc' wct^ler and cultivator. 

I 2:5 3 / 5 . Potato hill i tig plough 
I 223 ,v 86 . Hoc 

On.ttvl vf lUsia^fi and F<>f5 0/ Pianii 


Au-stria 
* Canada 


73 794 . Vly-inp. 

73 S34. Mcth'hd ainl device ft'T dcjjlroying vermin 
174 301 ,. Trap. 



AORlCm^TURAL MACHIXERY AND lUFLEMEKTS 


1173 

Reapers, Mubtrrs, aitd Harvestitt^ M a chines, 

, 175 *>54 ■ SU>okei . 

175 OQ2. Drive mechanism foi Mmitr reel »luUU. 

173 320, Lawn trimmer. 

:75 348, Harvester, 

litctl KitigJo® 104 071 . Har\'t«ting machines. 

104 163. l,awz) mowen. 
states I 23 5 193. Cottrm picker. 

I 225*598. Disk guard Un grain bUideTs. 

I 225 806 — t 220 719. Snapping rolls foTc*jm buskers, pickers, and the like. 
I 225 807 — t 226 718. Coni Huskers, 

1 226 369 — t 226 37i — i 226 373- Omin sitockas. 

1 226 376. Binding mechanism. 

1 226 573. Beau-vine gathering apparatus, 

1 226 629. Head holder (or grain binders. 

1 227 325. Com hsirveslrr. 

I 22 7 4 i<* Sharf)cmng attachm^^nl (or mowing niat hine^. 

Machtnei for Lifljng rwt Crops. 

Citt-l Slat vs I 2 2S 759. Beet topper. 

l 841, Beet and vegetable lup^K..'. 

I hfeskitiii ,i/irc/ij«c>. 

17s I7<). Ttmth (nr thrashing machine, 
iilv :5 s8ii. SeU (ceding devUv ("f threshing machin<& 

r.iu<i T'Uitcs I 22O86J. Threshing machine. 

StJthjnr^ and Implements fur the Preparalicn and ^^tora c (>i Gfflifi, I snider, etc. 

i::aU 174265. Drying apparatus. 

t74 ,159. 3 VhippU*tTec. 

J74 502. C,rain d'K>r, 

174 .^7-- Eecd de' in; lor straw cntter'i. 

174 7t6~- 174 ::s. Bag bidders, 

175077 (lay stacking implement. 

175 304 Silo 

r.ii/trknd 75 309. Device (or covering h;iy slack*. 

75 \io. Device pro vi< ling («•! the cscfliK of gas irt*n3 healed hay 
Kingdom i<‘5 626. Drv'iiig apiKcratn*. 

ViU ! Slates i 225004 Hay rack 

1 225031. (intin hiimlling device 
I 227 05.8, Hay bunching machine, 
t 227 343. Sheaf loader 

Fiocsfn 

li'. tt'l Slates 1 225 432. Biush rake 

and Tradion of .icnculturai Machines. 

483 105 Molof lorn-. 

-ded St.Ucs i 227005 - I 237016. Tractor* 
t 22" 3S0. Agricultural tractor. 
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of Livestock. 

France 47^ 063. New agricultural antiseptic product and process for maaufact^,. 

ing it. 

Switzerland 75 308. Process for preparatlfw of maise straw as litter. 

United Kingdom 105 525. InsectidUea, sheep dips, eic. 

Poultry Farming, 

Austria 73835. Poultry feeding device. 

United Kingdom 104413. Poultry feedns. 

103 801. Pood for ponltTy, etc. 

United States i 225063. Chicken brooder and grain sprouter. 

/ftrfwrtnfs Dcprfliijng on Plant Products. 

Canada 175 352. Tobaa'o kaf stemmng machine. 

Datryin’. 

Canada 174718. Pump for milking tnachioe. 

175 133. Butter making machine. 

175 311, Churn. 

United Kingdom 105 791J. FilUng bottles, jars, can*, etc. 

Farm Buildings, etc. 

Canada 174 381 — 174 935. Window ventilators. 

174 506. Gate hinge. 

175 389. Fence. 

175 304. Silo. 

Switzerland 75 311. Silo for sweet collage. 

}h\^ceUttt/ous. 

Canada 174 644. Oil feeder. 

175067, Siiddlc. 

175313. Harness. 

175695. Ice manufactunv 
United Kingdom 105834. Slaughtering cattle. 

739 - HeebaBieal fiisUUation lor % SUble (Miogell Ffttest)* — Lc Gime iinri. 

Year 9. No. 68, pp. 12-13, dg*- 4- Paris, 1917. 

The object of this invention is to equip a stable in such a way as tJ 
reduce the amount of labotir to a minimum. It is partiailarly intended! ioi 
catr^’ing food and litter and distributing same among the stores, at the saii.< 
time removing the manure by means of endless conveyors, elevators, etc. 

The essential feature of the invention is that the carriers, bearing chir-i 
or teeth of the usual ty'pe, are ananged in such a way that the uppti 
belt is situated atx>ve the ceiling or roof and the lower one beneatli it. 
The lower belt distributes the food and litter carried up by an elevator; 
the upper one removes the food placed in the space above. Above the 
upper belt of the conveyors and in the direction of their movement there 
are placed a number of moveable bars which, in the raised position, 1;;^'^? 
the material above out of the reach of the teeth of the conveyors, but v.h'.‘3 
lowered intercept with these teeth in such a way that portions of the 
riiaterial are caught up and carried away. 
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Side vUw of nn lostallatlon. 
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The accompanying figure I shows longitudinal section of a stable ^ 
an installation at work. 

The stalls, properly so called, are dtuated at grcmnd level and fittest j;. 
according to the kind of animal which is to be stabled there. Stall i 
sheep, stall 2 for pigs, stall 3 for horses and stall 4 for homed cattle. 
the stables, 2, 3 and 4 are the lofts containing hay or straw. At the 
the stable builcUng is an elevator 7, by means of which the hay or straw 3 
carried op to the loft, the food or litter being conveyed to the elevator hji 
hopper 8. The teeth of this elevator seize the material and convey it throa^ 
the traps 9 and 10 of the loft. These traps can be opened or shut at will. 
erder to prevent the material accumulating around these traps, conveyor nu 
the endless belt system ii and 12 provided with teeth have been fixed ntar 
the ceiling, the upper belt being above and the lower belt beneath, 

13 and 14 respectively. The teeth of tlie lower belt which ate bcne;ith il^ 
ceiling and travel In the direction marked by the arrows distribute then].!, 
terial at the bottom of the lofts. In order to prevent t!ie teeth of tlie 
belt of the carrier ii catclving up the contents of loft 6 while filling kh 
5, bars 15, have been fixed above the belt and arranged m such a w:»y that 
the spaces between the bars are situated above the teeth of the canier u 
and in the direction of its movement. Kach bar can be raised and loweid 
by means of a winch 16 in such a way that the teeth of the carrier 
through the spaces between the bars of the grating 15, and through xk 
movement of the carrier, carry off the food or litter which is in the loft. 

If it is required to carry a portion of the material (hay for instance) 
from the loft 6 to the mangers, the first thing to do if the loft 6 is full, ii 
to lower the portion of the grating 15 which is situated directly opposte 
the elevator 7 by means of the winch 16 ; this done, the canier 13 is «t :a 
motion. The teeth of the carrier will then carry away portions of the ]o\v:i 
1 ayer of the material (hay) towards the elevator 7 passing above the traijs 
10 ananged in the position shown by the dotte<l line. The elevator lowers 
the product tillifc falls over the trap 17 on to the belt l8 which is arrar-d 
in exactly the same way as the conveyor it. Beneath the lower Ik ltd 
the carrier 18, a ceiling 12 has been fixed with openings 20 cWi k 
trap-doors and through^hich the material is forced by the teeth 
conveyor 18, the traps mentionerl allowing it to fall into the manger 21 

The litter in loft 6 is carrie<l to the various stalls by means of the cen- 
veyor 16 and the traps 27 of the ceiling 19, after lowering the gratings m 
placed above the upper apron of the conveyor. 

The floor of the stables is formed by the travelling belts 22 in the stap: 
of gratings which carry off the used straw and stable manure to a nu)nv.« 
pit. The motion of this belt should naturally be very slow in order tn dia 
turb the animals upon it as little as possible. The grain or other feedi:? 
stuffs are removed from lofts 28 and 24, where they are prepared or storri, 
by means of the conduits 25 and 26 joined to funnels placed above the leei- 
iug boxes 30 and 31 . In these latter revolves a screw which picks up the iood 
and distributed it to the various mangers after their respective traps tart 
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.nrd Howe\^er, this method of distributing the food is not a part 

ell 

^Tli'^tthole of the appaiatus is driven by electricity and the mechanism 
4 pet out of gear automatically at fixed tiines. 

Relnloicad Coneret# BuHdlngi. - Enpit/iti-n*, o , in u ctni, cm, voI. i,xx 

"'tmoiLst materials for use in constructing farm buildings, the writer 
,'i„ns reinforced concrete, wluch has many advantages. Its “rihty 
*''4 wide and its price has not become too high ; if metal is teqmred m 
JtXdmction, the proportion used can be reduced within reasonable 



Conslruclion of a coacret*’ hou-^ 


rits Ml as to form an ec-onomical whole. The concrete c.m 
le Sixit, and often the gravel and sand, which coust't^ the 
i the cement, are to be found close at hand, which ledu^ 
irriage. In addition, concrete construction work can be qmckiy c^ed (^. 

The work can be carried out in two ways t either 
pot nr constructing by members already moulded. Moulding on 
be simplest, giving, moreover, a building that has the ad\ outage ng 

none piece and offering the greatest resistance. . 

The large amount of wood required for the moulds repn^nts a seno^ 
[isKivantage. Amongst the bouses moulded in one piece, the wntei men- 
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tions the Harms and Small ” mouldied hcmsc " {” maison code thep^ 
cedure is to pour a special concrete directly into a mould whose metal Z 
'convpletely cover the vertical walls, both inside and butside. The floors^ 
formed' by hollow reinforced concrete rafters, prepared previously and]^ 
in position durii^ the construction of the mould. Wheji the moulds^ 
in place, the concrete is poured in, the concrete maker being mounts | 
the top of the wall, so as to give an almost continuous supply withotuj 
being needful to change the position of the machine. The cement sbolj 
be sufficiently fluid to penetrate ever>'where and to spread in hori 7 .ontai^ 
yers. To prevent the heavy mateiials separating out in the fall from ^ 
top of the walls, certain colloidal substances are added to give suffiejj 
viscosity to the mixture. 

By this process, the house can be finished and the mouldi^ 
in about a fortnight. The chief disadvantage is that the mouldings re^ 
such a large amount of material. If only one house is to be built, 
price would be much increased by the cost of carriage of the moulds, Tlj 
method, therefore, seems most suitable for the reconstruction of a 
or a workmen's quarter, made up of similar houses. 

Various contractors have suggested using previously made units of idi 
forced concrete to form buildings that could be taken to pieces 
finished with. The writer describes the s)'stem used by the two firms of ^ 
tractors, A. Boxxa, and SouiAT, for bqilding houses by means of re 
forced concrete units, the walls being double, which can l^e obtaineib 
using reinforced plaster or plaster slabs as a lining unside the houst*. 

761 - The New DeeauvIUe Cement Briek.— La»o»viu.e,Geo*oes, in U S(Uu»(, xo 

pp, 32&-320. I’aris, May 26, 1917. 

M. DECAunLLK has invented a new brick already used witli siicc&2 
constructing water-wings, and which will be very useful in constnictirdins 
buildings cheaply and rapidly. The brick (fig. i) can be made on 
It is made of mortar, little moistened, and comjwsed of sand and 
It measures about 9 tns. long on the broad face, about 8 ins. on tht srl 
face, and 5 Vi ins, high; the thickness varies from 3 to 4 irs. in the vs- 
ions types. It is pierdd vertically with two inch holes to rmives 
iron wires used for assembling the bricks. Etich brick has 2 grennes^ 
U>th upper and low’er faces. The bricks are made by a rotary pres. 
delivering about l Soo 1) ricks in a 10 hour working day, 3 worbe 
being required, 

Eor biuldir*g, 3 tj^pes of brick are used : i) sand and cement , 4 iiid-s 
thick, weighing 180 kg. to the sq. metre (these bricks can be nsc<b 
been done, for buildii^ walls iG in. thick formed of 2 rows of brick.-, ti* 
hollow interior being filled with powdered forge-scales) ; 2) sand and 
3 Vi ins. thick, w'eighing 150 kg. per sq. metre for lighter work; 3I 
scales and cement 3 % ins. thick, weighing 105 kg. per metre. Ths 
lighter bricks are suitable for building partition walls. 

Iron wire of Vi inch gauge is used in assemblirg the bricks. The 
is cut in lengths being multiples of from 4 to 7 times the height of Ihei'hi 
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bie wires are placed in the holes of the bricks as the wall gradually rises. 
^■0 ^ires of the same length should never be placed together. A wall of 
^treme solidity and rigidity is thus constracted in a remarkably short 
jmc. 'I'he 2 ^ooves on the upper and lower surfaces of each brick nray be 
[lied with a light mortar or used to contaiti iron wire to join the angles 

New DECAumi.E Cement Brick. 



Fig. J. Pig. 2. 

fliere a 6 inch iron standan! can be fixed to the posts placed for the wood* 
rork or openings. The angle bricks can be replaced by angle-blocks made 
n special moulds. 

The special form of this easily- made brick, its low cost and its many 
pplications. apjiear to justify its existence. 


RURAI, ECONOMICS. 

Oi ' Labour Requirements of Crop Production, — cooira, t. iv. peck, f w and 

in Thi 0/ MiHnri(4d A^ricuHufai Eipfnmcnt Statutn, BulUHn 

Nu 157 (l>ivisifm d! .Vunaiumy and Farm Mauagcmjral), pp, 1-^5, I'nivcrsity Fanti, 
St. P:ml, Minncsot.!, March, 

Tile cost of producing farm prwlucts under actual farm conditions 
las l>een studied at the University of Minnesotii Experiment Station for 
Horethan lo years (r). The data thus obtained have been use<l to determine 
he actual lalxmr requirements of farm ctoI)S in tern'^s uf man and horse 


tJ i Cf \V M. and Parkkr, K. C. , The Co«;t of Fann Protfocts, In V S O^pt. n/ A gn- 
itllurf, Utiuau nf Staiisticst Puti. 4S,and F.ip{hmcni Slaiton BuiL y”, 1906, 

I'ARKi k, Iv, C. and Ct>oPKR, Tuumas, The of Producing MinntsnlR Farm Product?, 
^*fPt of AgncHUutf, Bureau of Siati^ici, Bull. 73, and Minneioia Eiperimeiit Staiion 

'uil. J17. 1910, 

CoopKR, ThomA-H, The Cost of Minnesota Dairy Pixxluct?. S. Dept, vf .fgnraV/nrc, 

"f ^/afniirs, Btiff. 88. and Minuestda Experiment SUttian, PxUL 124, 1911. 

I'KCK, F. The Cost of ITt^ndng ifinnesota Farm ITixlucU, 1908-1912. hlinne^otat 
Slatim, BuH. I4'5, 1915. 
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hours per acre and to de6iie some of the principles underlying the 
man labour on the farm, so as to furnish a basis which will allow a bett^i 
estimation of the cost of production. 

The data rrfcx to 8 farms at Northficld , Rtce County for the Bouth-tastem part of th« 8^ 

8 at Marshall l,y<m Countv, (or the south-western part, and 8 at HaJstad, Norman Ctninty.b, 
the uoithv^'esteni part ; a large grain tarni of i02O acr« In Norman County was also 
\Vhen the cost of production studies wttt started in 1902, the number of farms chosen m 
of the above-mentioned disliicts was 15, hut this number was subsequently reducia to Kj, 
each locality. The Northfield group includes very different types of farms with daily 
as the principal source of livestock income. They average about i?5 acres and arc 
typical farms in production and opcmtiMi. 

The land is rolling but well drained, of friable loam with a clay 5ubsoU,attdresix.nd^rt,d 
Uy to culUvaUon. The farms of the Marshall group are larger, averaging about *^25 ao^ 
with but slight variations In area. The livestock income is derived chiefly from beef (uttkag 
hop, with some cows and sheep. The land is practically level, broken by slougK. and ^ 
hides. The soil is easily worked loam. 4 horses doing as much as 5 at TIalstad. The Haht^ 
farms have an average area of 300 acres. The soil is a heavy day loom. At one time, 
was grown heie , but, during the period of the studies, a rapid transition to dairydns an.l 
raising took place. The large farm of 1 020 acres was primarily a grain farm with pnutu-^- 
no income from livestock. 

Table I shoivs the average acreage of each crop in the 3 ^ ■ 

Table I. - Acreat’e of each crop. 

Northiiddgroap Uanhall group lUUtaci i^r<x]]' 


Crop 


fl year average 
Acrtt 

5 year average 
Acres 

9 year avtra,,-? 

Act^i 

Wheal 


67 

33 3 

<i 3.7 

Oats 


SS.J 

45 5 


Barley’ 


9.2 

33.2 

30 j 

Succotash . . . . 


7.1 

— 


Flax 


“ 

— 

Jti f, 

Corn 



52 9 

1: '■ 

Hay 


23.2 

45 9 

44 - 

Pasture 


33 ^ 


51 “ 

Minor crojw . ■ ■ 


5-3 

128 

#■.] 

Ganlen .... 


J .5 

1 .0 

1 : 

Farmstead ■ . 


. . 2 M 

5-3 

(>.; 

W^astc ..... 


3.5 

34 .'> 

17 i 


Total . , 

17ft. 1 

334-2 

30 1 7 


Table II gives the tyifc of live-stock on the farm. 


Table II. ~ Average /lumfjcr of live&iock per farm. 


rjjo- Acff 

livestock N«lt»fieM Uanfaall HaJtbMl fn™ 

Horses * ■ <j 10.2 8.9 

Cows. i.V'> 

Miscellaneous cattle • • • 12 t r ^><7 ti-T < 

Swine i<> i 32-7 5 1 

Taultry uH.4' 12?. ft 8»,3 non 

Sheep f>') .A 55-5 257 
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VsE OF — tke prodoctivity of Uboor may b« Increased la 4 ways : i ) by organiS' 

the farm ^ that labour may be med produdively thougboat iht year ; r) by bnproWng 
^ vieUUng power of the K»il by crop rotation or by the appUcatkMi of fcttilisas and manarea ; 
by uiaintmoing aiore jadttctlve kinds of livestock so as to use labour proAtaUy during the 
oaths when aop labour b not demanded ; 4) by using large ntachines and mechmUcgl power 
as to increase the amount of woik performed by each unit of t^xmr. Whereas this last method 
fi-Hcnilly adopted by fanners in the north west ni the United States, the first 3 have mit yet 
pid to so much use as they ikmld in the eventiml increase of the t)r6ductivity of labour. 
\a examination of the average maxbnum and miaimum number of hours of work doue by 
1^. jimn during the different months of the year in the 3 groups, from iyo5'i9i2, shows that, 
Noitbfield, the greatest deviation from the average (12 %) is in February, while, from 
)rtl to October, there is apim> 3 dmalcly only 40 hour’s difference per mouth. 

At Ilalitad, ou the other hand, the dc^'iatiuns between the active and inactive montks 
uount to 52 hours a month per man. The general averages show that the nominal amount 
ialxiur to be expected from a man per month is about 300 hours, including ctoj) and livestock 
,1)0ur. 

Table HI gi'’« the distributUm in labour iu i)eTceiit^e8 in the 3 grot^ of farms, for crops, 
.ti^tock, horses and mlsceUaiv^ous labour. 

Xahle III- — of labour of man and /wrsES in ike 3 


j| ii i 

li Kortbflekl lUitbaU Uslatsd [I t920'acie (am 



:j ^ 

Hone i 

Man 

Hone 1 

Mu 

Hone ;i 

Mu 

Hone 


ilperceot. 

11 

pcTceat; 

percent. 

per emU- per cent 

ii 

per ccdL^^ per cent 

ii 

percent 

lup ........ 

■ 

75-8 

44-3 

799 

39-7 

83-7;: 

484 

84.2 

ri^luctivc Uvcstoch. 

37.* 

6 .R 

25 3 

55 

278 

40; 

1 0.0 

05 

r .rkH.ir-<^ . . . 

9.0 

5 -Ti 

11.8 

i.O! 

> 5-2 

2.li 

20.1 

2-4 

|i-<ell.«iCnU 5 . • . . 

174 

11.7! 

1S.6 

12.6 

173 

10.2’ 

2 t .5 

1 » 2-9 

1 

Tofcd . . . 

100.0 

loo.o 

loo.o 

JOO.O 

100.0 

100,0 

100.0 

j 100.0 


The I'lUU number (d worVuiig b<«urs of men and horses during the various months of the 
'<ar i> •vuirunariv'ti in Tabic IV (The authors also give the dblribution jkt crop, for Kvestock . 
rmant-nt impr<»vi miut>;, maintcmiuce . and household and personal r«iuiit:mcntsT 

tht-sc ilnta cjn the numtK-r of w«irkit'g hours per man and !>« hor&c represent an average 
( ■' y -ars, they uuiy 1»e c^tmiderctl »s 1x-ing tminfluenctd by seasonal changes, and may lx 
to all districts where farms arc workctl on slmilai line-s. In the Northfidd grrnp 633c 
(‘ur- of lalMiut arc r^tjuired annually. If the projirietor hbrnsclf docs 34^3 htnirs annually 
here reimiin ;7;7 to l>e perfurnic^i cither by hired labour or by p member of the proprietor’s 
t'usfhohl. 

The eifects rif the single-cropping system on the yearly distrilnitltm of labour is well illus- 
laud by thi sfH.'cinl grain farm. C>n this farm 2347 hiwrs of labour requirhrg S men are ncccs- 
Hy in thi 2 spring months, in August, 4*01 hours and r 3 men are necessary*, wberefl-s in Sep- 
cn'dKT und tvtotxT an avcingc of i; men b necessary*. August, SeptemlxT and October re- 
hire lutire lal>«>ur than April ami May. A sindlaT increase is demanded (tom the borixs. 
^ the N'orthfield farms iWs increase Is only lu *^0 for men and almost nil for horses The 
jialstit'i fanny, which abv^ tend towards single cio]>pinK. sh<»w’ an increase of 30 %• Taking^ 
^tr> coiiskh-ratirm the number of hoars demoted to cn>ps, the percentage# given in Table Y are 
^laiucd ; these show the amount of time each labourer can devote to cre^. 



RURAL ECONOMICS 


1182 


Table IV. - (Average for 1905^1912). Total hours of labour perfon,^^ 
by men and horses per farm per month, in the 3 ^rodps. 


Month 

NorthtieM || ManhiU 

Hahtiwl |j rsro-Acr 

Man 

Horae 1 ; Man 

Horae 

I Man 

Horse || Man 

January 

3458 

1 

I 3 »' 5 " 340-5 

1O4.8 

j 360.8 

1! 1 

150.411 513.8! 

Februarv 

336.4 

13 * Tii 346 3 

173-9 

1 358 .« 

<46.3!! 488,6; 

March 

4^3 4 

-ill Ji 467 9 

34 o.a 

4^2.6 

137.6! 809,1 j 

April 


633 ' 6 i'l 565-8 

775.4 

i 578-3 

73 i, 9 ji 2443.1: 

May 

377-4 

622 . 8 (i 0^39 

917.6 

637 8 

881,0; 2351.4 

June 

605.8 

479.6! 661.3 

706.1 

i 630.5 

578-4|i 2355 4 

July ; 

665.9 

556.61; 773-0 

8715 

805.1 

744 - 6 | 27530^ 

August 

7'97 

636.2!! 838.9 

1 016.0; 890.6 

10971:; 419* 3 

lieptember 

1 5698 

576.4!; 68a.6 

935-511 768.3 

l 233 -*ij 3560.2; 

October 

1 604-2 

584-^; 639.8! 

879.^1 7 * 4-7 

1 xo7.ot| 3 359 6 

Nov«nt<r . . . : 

5 * 6-5 

417.0;: 581.9 

701.6-! 516.7 

372.3! 1947-5 

December 

! 384 6 

17I-4; 4*9.6 

3053 

; 370-5 

* 42 . 9 > 5370' 

Total . . 

enit 

Is It 4 l^tSI.S 

1 . 

1 181 i1 KS ft 

1 }tl ft tU »• ft 


ijji 

3 5 «ii 

4'^6jj 

3 301; 
3012; 
6540J 
72 :i| 
7169: 

4 : 3 ^: 

* » 41 } 


During July, August, September and October alxml 50 to 75 ®o of the total lal»»»urtDit 
be given up to crops. In gtam-gtowing districts where dairy cows are ke*pt , winiir maka 
is an advantage. 

Ou diversified farms, during August and September, about 55 % of the labourir\ 
given up to crops. On the specialised grain farm this figure rises to as much as 8 1 in iy;'irs 
ber. During the spring mouths a oonesixnidiug difference is noltd . due iturlh’ , on Uu miii 
farms, to a greater proportion of labour being <levotcii to Hvcsloclc, whereas, on grain f.ntne.tl 
labour not taken up by aup? is used in the care of the horses and general upkeep of the fan 
Ou the 1920 acre farm, 67 of the labour de' ulctl to livcsbxdc is emj^oytd in the curt 
W3rk horses, which, though raaintaired exclusively for pnxl active enterprise?, are not thiu-!' 
es directly productive. On the Hals tad farms this percentage Is only 35.3 %, on the Marti 
farms, 31.8 %, on the Northfield farms fmly 19.5 %. 

Tabi.E V. - Hours per man devoted to crops, and relation of crot 
labour to total labour performed. 

Nin'thfield MirshaU llabtftd 


• 

average of 64 farms 

uvetage erf 

41 farms 

averafe of 3S farms 

i.i;s 

Month 

!: Avatiat^e 

Ptr cent. 

Avtikblc ’ 

I'ft cent 

Available 

Per cent 

l“<r ert 
of !>>!k 


hunts 

of total 

1 

hours 1 

of total 

hours 

of total 

boe^ 

gniaii 

April ..... 

. . !■ .<7 

.18 

1 

MI ! 

42 

>‘3 

3 '* 


May , . . . 

. . . ; 108 

36 

; 

4.1 

>>4 

M 

'f 

June 

. . . 81 

•:7 

l(V» ' 

3 '^ 

8; 



July 

■ : 150 ^ 


172 ! 

57 

U6 

.51 

0 

.August . . . 

>74 

55 ! 

i 193 ■ 

63 


65 

■} 

Set>teniber . . 

. - . i 152 

5 *’ 

>65 

56 




October . . 

.... 151 

49 

: Ml : 

.V> 

1.18 

47 

45 
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uLE VI* required jrom men and hurses in the 3 ^oups 

for producing spring wheat in soil ploughed in autumn (i). 


jj Horthflckl 1 

|| 7 year average 

Operatioo |j per *cre | 

MsxsbaU il 

7 year average jj 

Hours pet acre jj 

Halstad 

10 year average 

Hoots per acre 

1 Mao " 

Horse 

Man 

' Horse |f 

Man 

Horse 

ii ; 

ufiliiiiK ■ ji 3*71 * 

10.47 

».89 

^ *«'-74 i 

2.48 

11.18 

iiuriiig , ■ - j* 2-12 ' 

3 95 

1.8] 

i 3-92 

0.^ 

1 ,84 

ubn^ 5C«1 . ■; 0,t2 

0.20 

0.09 

0.19 i 

— 

— 

iining 


0.28 

— 

0.27 

— 

irowing {i'l .1 *'20 

2 59 

0.42 

I 55 

0.72 

2.71 

kins (11 ■ 

2.26 

0.O9 

2,69 

0.70 

2.81 

<ling ■; ‘^■66 

1.9S 

059 

■ 2.18 :: 

0.65 

«53 

ttiiiK . ■ * ■ ■ ; 1 .04 ■ 

2.99 ' 

; 0.86 

, 3 05 

0.87 

3.05 

Kkiiig j 1.21 ^ 

~ 

; 0-97 

■ — 

103 


Ki ihrvsi'ii ({ i 2.51 ; 

2.66 : 

2.7*] 

4.24 

2.13 

3.32 

cbinery 0,36 i 

0.10 ; 

' 0.31 

; 0*15 

0.36 

O-IO 

jtl.il eXI)€Il&:. 0.45 i 

0.80 : 

051 

0.70 

0.60 

0,71 


Total . . . U 4t tS M U.SI tf.4l M il M SI 

a.35 ^.30 ' .2.46 : 3-2^ 2.?4 2.51 

Kk-thresbing 11) 242 102 . 1.20 1.17 l-ib 0.O9 

Supplementary Data Nortbfield Marshall Halstad 

4i i>tr .t. K* (bu.) .... I5.O4 13.22 16.04 

til jKT ittrr (btt.). 1.65 1.30 1.24 

n.c i-€T acre (Ibrii.) 2.23 2. 70 i 1.95 


iij Udla based 00 5U acret of wheat at Nortbfietd; 1900 at Mamba]!, 5557 at H A b tad. 

(1) The seed-ted wu harrowed 2.3 times at Korthfleld ; k.a Umts at M a nib aU and t.? lima at 

Istal 

(3) The seed bed waa dbked M thnea at Korthfidd; t,i Umea at Marian aad 1.3 tlmci at HabtaxL 
(4I 319 acres at Notthddd ; 1 B 4 o aerti at Martial ; and 2 230 acrei at HaUUd, 


11 the total p«rc<aitage of labour devoted to productive work be coo^dered, 73,6 % will 
found under the coocUtioiM of mixed fartitin};, 69.6 % in the Mamhall group and 67.5 % in 
( Habtad group, as against 3S.4 on Use grain farm. Extremely well organised and highly 
rtrsified farms may devote as much as Bo % of Uicir total hdxmr on productive enterprises. 

Most of the farms In Mliuiesota come into one of these 4 groups ; the predominance of cer- 
tain factors tends to f^ve advantage now to one, norw to the other. The data ^ves, if pro- 
rly coDtroUed , may serx^e as a basis for any kind of labour on hOnnesota terms. 

L\boub REQtrntBD Foa vAmioos caow. — In order to supply exact data on the teqiiire- 
tiiis of various crops with xeg^ud to man and animal labour, the averages^ taken over seveial 
M^.fot each ciop ate given. The figures refer to the fcdlowiag crops ; — spring ^leat, com, 
i», barley, rye, flax, potatoes, mangels, hay, timothy seed, dover seed, millet and hemp. 

VII and VUl summarise the figures bearing on the total nambvt of working hours per 
of men and horses required by each crop in the 4 term groups, both individually and as a ' 
»cral average, as well as their monthly distribution throughoot the year for the Northfidd 
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TabiE vn - Average ^ ^ 

Iabie vu. Mdcr ^^ {igoi-i^n)- 


1 UortWfM '} IhnMn No^ ClS’coMty 

lll^^ty iLywCottBty coaaty 
1 HourTp^ j Hour, per I 

jlllaa ;Hot^ Imm iHomjl Man ’Howe [n«n |Hor«c| >bn 


\flw6t, (shock-Uireshcd) 

OaU (ahock-threshed) j 

Barky (shocfc-tiiteahed) 

Antumm ry« (sbock-tbteshcd) . ■ 

Fla* (stack-threshtd) i| 

Cota 

Fodder corn (cut, shocked and 


Potatoes (machine pniducuonl. . 



Hay, timothy and clever, i^t.ciap 
Hay, timothy aud clover, rcuttln.;^ 

Hay, wild 

Timothy, cut for sei-d , . . . • 
Clover, cut for s.e*! . 


Clover, cut ft 
Hay, millet . 


..d .a„n=, T„hU. V. K.,. .. .ai. ,hc .,f .pn„>: 

fann, ar.. to ......k-c saa-^fulH- „a Ih. 

incieas. thdr unit of production. Hv «.o.«l ^J-stcuut,.f pro<luctK.n the tolamr c<»t 
Tea nuf he reduced from by r5 top. threvdthouuh ...ore Ubour 
production uuH may be increased from 50 to loo by cop rotatrMi m 1 ^ 

L farm; sho» the extent to which a man s labour may tu- rrduced by the ^ » 
h«r«., or even more, .xt man ; by these mean., there „ ^ 

Of 4 hour’s hunum labaur per aac. Further incrt-ase m the pnx.uctivaly of 
oWuiued cither bv arMitional laliour. or by increaMKl fciUUty oi the , 

Table VII, which shows the total average hours of laN.ur of meit luul horsy r- . 
the various Cips, proves Umt.for smaU gmi.es, there is a '“IV .alu.' 

to maa lalxiut. This ratio is approxiniatdy ,:.4 ; i tn the small kt» , - ■ 
aim crop atui t : i in the hay cTO]v TIk •'•>1 

Rmaitos nF.TWKF.n c«t op p.yaouR .yxn -roTsi c.»i of , 

*of the labour creit and proeludon cost has shown thur, in the Northed gnmp the »• 
of produdnu wheat is $ ,.«r per aac, or ,a % of fhe total aed. and, in the I.al b' 
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tiiooeiaoe ot 43 % of the total, Inthbla 3 tgro«pthehlgherco 6 to(taboari.duttok,^, 
d^rg^for tod ™t, machtoeiy, etc. The average for the 3 *to«P* of fania »Wi,i 
id 8 »/ o! total cost for [odder-cota production, 34 .» % for eat-com, 50.9 /« lot hay, ji,. 

r^tto „ r%fotwheat,36.5%fotoat-,3i,i%forh«rleyaad30.2%fot^e. 

-Uteuces l«twe«. the tebour required under mixed tanutog couditloua and siqi 
cropping couditiona are surprislngy small. These diae,ene« ... det^ largely 1,4 
sixe of machinery and the number of horses used per man. The si»e of the held » lr*g^| 
does not prevent the use of equal sired machinery, baa a very slight InfiuMM A fana d , 
acres or even less, if the Belds ate properly arranged, may grow a crop with no more bbe 
per aae than is required on a farm of frpm 400 to 600 acres with flelds of larger sire. The I, 
ttot in the .Marshall group, corn requites approximately ? hours’ less labour per acre, U4, 
rath^ to the greater efBdencv of the workers in the husking rather than to any dlfl«n.«i, 
the size of fields and of machtoery used. This seems to show that the change of an agricnit., 
system In a given district , irom the producUon of a single group of crops on large farms to ia« 
farnung on a scale less extensive, yet large enough to allow the use of a team ^ 4 or 5 hone, 
may be brought about without necessitating an inaease in the labour teqmred lor trap pj, 
dn^on The principal problem to be solved is the dlstribnUon of work during the y«r so 11* 
the different operations to be carried out duilug the same period shaU not clash, lor, slag 

this happen, the whole oiganiration oi the farm,and, consequently, that ol the d«lr.d dm* 
is compromised In the noitb wcstcm states, lor example, the cutting ol the first cropds 
falfa nsually coincides with tlic culUvaUon of the com. In this case, either addltloial kbte 
must be employed, or else the average under alhUfa must be reduced so as not to mtcriert w; 
the culUvnUon of the com crojs. Similarly, the harvesting ol com for silage falls at Iht da 
tjmp as the threshing of the grain cto^js, etc. 

The distribution of work for the prmdpul aoi »5 throughout the year (Table \ lllj pn 
valuable infonnaUou on this point. The figures given are the avmges for 8 years ..ru i 
most cases arc exempt from the special inSucnce of the seasons in each of these yearv, 

A detailed study of the number of hours required for marketing the products and for ihresl 
inc terminate the paper. 


763 - Uhour Requirements ol Dairy Farms as InBuenced by Milking MathinB. 

HUMF«Rb.Y, H. N., in U. S. Ikfytirtmtnt ot AzricuUure, HulUitn No. 42:1 U’roft'TC^ir nf,: f 
jkt by the Office of I'arm \bmagemenl). pp, J-18. \V:islungtoiy. Xovember :5. i 

This bulletin t;ivc*s tht results of a scries of studies on the organirtbir 
of dairx' farms, undertaken to determine the influence of the introducliit 
■ of milking machines on the amount and distribution of labour on such fani:v 
The data were obtainetl from 109 New York dain’ farms, 56 of v.h:;n 
were using mc'chauical milktrs. and from i()0 hyins in Ohio, Michigan ano 
Illinois. TOO of which were using milking machines. W herefus, on tlu- 
York farms, dairy produce represe nted <)0 % of the total business, fin u<t 
other farms labour was largely devote«l to general farming, 

The principal facts obtained are as follows : 

The time gained by mechanical milking iiiCTea.ses with the nninVerd 
dairy cows in the herd. ^Inherdsof i5cowsorless,the average time 
to milk one cow by band is more than 7 minutes, and the conespondinii tin:e 
bv machine less than 5 minutes. In herds of more than 50 cows, the 
time for hand-milking is a little less than 7 minutes, for machine mife 
4.15 minutes. In herds of more than 50 cows one man can milk 2S 
machine, whereas, by hand be can only milk 17. t i, i 

The cost of hand milking changes but little with an increase in the bn 
whereas that of machine milking decreases rapidly. 
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The average annual cost of milking a herd of 15 cows hy hand is $ 10.91 
.f cow ; in herds of ’50 cows this cost is $ 10.45. In the first case mechani- 
j milking costs |n. 77 » iu the second, 17.3^- 
This does not mean that, in herds of less than 15 cows, mechanical milk- 
[T is more expensive than hand milking. On -32 farms with less than 15 
\xs machine milking allowed an annual economy of $ 2.63 per cow as the 
suit of ial>our saved. 

The apiK^ndetl tahle gives a summary of the lalxmr employed on farms 
ilkin., by hand and those milking by machine in the states of New York, 
Ohio and Illinois. The total area and the lalwiir devoted an- 
ia)lv to crops (i. e. not including the meadow^) are taken into considera- 
m}. 

Far>u$ wiilwnt milking machines. 


state ■ 

1 

Number I 
o< 1 

Unns 1 

! 

Avtra/fe 

site 

(acres) 

Numbei 

ffica 

na ployed 
per farm 
per acre 

Acres 
of crop! 

nittA 
per laiiD j 

Acres 

' of crops 

per maa 

Number 
of dairy | 
cows ! 
per farm j 

Number 
of dairy 
cows 
pet nun 

yplk, 


1 1 

>Ui -4 1 

2.10 


1 

J 4 .a 

! 

' 30.8 1 

Mo 

icbigan Ohio, Illinois 

(yO 

146.7 ! 

i.14 

90-7?) 

i 

42.4 

20. s i 

1 9-6 


}\irms 

; u'Uh milkinj nuichincs. 




swYork. 

.s6 

j 

2.12 

1 7 J 4 

j .ly; 

1 1 


lchi?an,Obio, lUioois 

100 

166.4 

2.22 

1 98. J 


1 23-7 { 

10.7 










The Michigan, Ohio and Illinois farms have a larger proportion of 
creage under crops than many of the New York fanus. They raise more 
ro|)s per man employed and keep fewer dain' cows. From the point of 
iew of the labour employed they are better organized than the New York 
air>' farms. Moreover, owing to the lack of good milkers and the high 
’ages demanded, mechanical milking is of great importance on these farms. 

n - The Theoiy ol Comtotlon t$ Applied to Farm Survey Data on Fattening B$b$ 

Beef, — Tou-hy, H. R.,in V, S. Ihp. at BuUdiH No. 30^, 1^essi(»ial Paper; 

offlet of Farm Mana^meiU. pp. 1-14. Washington, May 33, joj7. 

Tins paper sets forth the results of an experiment in apphnng the 
beort’ of correlation, hitherto used chiefly in the analysis of biological, 
ociological, psychological, and meteorolc^cal statistics, to the study of 
^me of the data of the office of Farm Management (i). 

Tile material for the investigation was obtained from 67 records, ta- 
en, during the years 1914 and 1915, from farmers of the corabelt, who 
ftre fattening baby beef for market (2). The factors considered were : 


(1) Cfr, B. No. 1316, December 

{2! Cfr Rpport ni, Office of the Secretary loK'uiiul li June 
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The profit or loss per head, the weight, value per hundredweight, valnt^f 
feed consumed [ier head, cost at weaning time and date of sale, 0)^^; 
ierts of correlation were computed for every pair of these factors and 
ns a measure of the relationship existing between them. 

This application of the theory of correlation to the data on fatt^niro 

l)abv beef animals showetl ; 

1) That for the herds consideriHi, the cost of producing the calvy 
mid carrying them until weaning time was by far the most imiMirtant 
tor in determining the profit ; 

2) That there was no connection Ix'tween the cost at weaning 
imd any of the other factors, for the calves which Were produce<l ciicaniv 
were seemingly just as good ftvders and brought just as good a pricCjX! 
|X)und as the iiKire expensive ones ; 

3) That the weight at which the calves were sold and the dau-^j 
sale had very little effect on the profit, except for tlie fact tliat in 
^'ears of the records the jmee was liigher in the latter part of the sunui ,* 
at the time when the heavier calves were put on the market ; 

4) That the calves wliicli consumed the heaviest ration sold at b.i-h,; 
prices than the others, but did not return a corres[>ondingly greater {.nr 
as the advarced price scarcely offset the extra \'alue of feeil consume!. 


AGRiCUIvTURAh INDUSTRIES. 

-05 - A ffew Apparatus for Pasteurising Wine in theCoW. u.,tn i / . ^ 

Ni), :i, i>. 3 Vicuna, J4, 1^*17. 

There are no filters which can remove the bacteria and niotiMs fror. 
wine, the reason licing that the filter- pores are loo large. Thus, if it is ri*;u; 
red to remove the microflora from wine, pasteurisation must beiisis!. whi-d 

results in imjiaiTe*] quality of tlie win . 

The writer luis inventc‘<! i 
filter wliich retains the OTgam>nu 
thus permits of pasteurising with^i;' 
heating : it consists of a fairly 'iru 
numljer of |K)rcelaiii cells (“ Filtiur. 
len " or “ I'ilterkcr^en ”) with 
so fine tluit the bacteria are retai^ud 
,The quantity of wine filtered i- nc 
very large, liehig 17.6 to 132 ci" 
JKT day tor a filter con.si.stiiig 
30 cells : the daily yield of a ct!i s 
thus 3.(13 gallons, on an average. 1 ' 
obtain satisfactory results, the w- 
sbouhl not l>e turbid, should not ox- 
tain many impurities and should ox- 
‘ A Appamluo for Paslenristas ‘S'" C.irbonic ilcid Jf.lS .It il pn-vSllie 
W'me in the Cold. from 0.5 to 1.5 atmospheres. 



IJfDUSTRIES DEPENDING ON PLANT PRODUCTS 


1189 


The process is, therefore, must suitable for sparkling wines and those 
)f fine quality. It does not give a sufficient daily yield, but the writer 
lionet to modify the apparatus so as to obtain a higher yield. In any 

the apparatus marks an advance in wine-raaking. 

- The Use of Hotabbulphito of PotMsium and Sodium In Wine-mRUng. — 

C\RL5S. P. the BMitm de VAi^ociatim (Us chimisUs d< sucrerU ct distilUrie de 

fr.ince d dts Colonies, Vol. XSXV, New. 4 6 , MV* 45 - Paris/ Ucl^ilxrr Novtiabt'r- 

licixmlxJT, 

the greater part of the potassium sa’ts -^ome from G ^nn^n miut« 
qji-y have had to be replaced, in the allied countries, by scKlium salts, and, 
hi \v!ne'tuaki«g, potassium iiietahisnlphite is replaced l>y sodium meta- 
;,isnlphite, Althougli pure sodium metnbisulphite contains 67.2 ‘A, < t 
iiiliilr.ii' dioxide, it is not sr) sati'^factor) as ^K)bissinm mttalnsulphite which 
:,tiiV o.utains 57.O 

Sodinn inctabisulphite is s(ild in tKiwdered or cojnpTc^sed form, since 
t i<„ ^ Hi t crystallise ; it therefore ]nesePt'^ a larger surface to the air than 
h,.- ]u,tassimn metabisulphite. Tliis reduces the strength a!id causes 
iv t , I d: its acid rehitively qinekly. Mori5>ver. in the powdered. ffTiii i" 
Siib’oct to adulteration. 

Wine, as a rule, contains sufficient tartaric acid to preci])itate the ]/■- 
l.i-'-i’.nn, b\Jt wlicn sodium is uK-d, soUible acid tartrate of snla is farmed. 

i an excess in the ash. 

'>tidjr,iu metabisn1])hite is rarely free from iron, W^ien so<liuin nv ta- 
b- hihitc containing inm is ].ottred into white wine, the wane, afltra few 
liiMlh', turns dirty grey, gradually changing to Uack, This is due to th.' 
l ir!ii .ti"n of ferric tannate by the action of the iron on the ta'^nic matter 
i'l :h wine. 

mctabisulphile keeps better h-riltlcd as a saturated sidution 
is powder. The comim rcial so!uti'‘'n w colourless, with a distinct 
hi;r::t ''ulphut smell, According to vvhetiKr it is prtp:ire<l in winter or in 
sunruer its dcusitv is 1,300 or 1.7,50, or 35° Raume. values ccrreqK'uding 
t<i .b'' .r. of sulphur dioxid, per litre. 

T i .ivnid contaminating the flavour by the use of sridium metabisnl 
■»hip it is uecL's.ary to know : i) the amount of suphtir dioxide it contains : 
2 ) t!u- aniouut of iron it conlaiiis. 

Tlu- test made with iodiu'', should t>e done l»y an e.N|Hrt. The 
"ecHiid may be ea-ily carpi'll out .:s hdlows : — Al^^ut 20 gr. of bi'-iil- 
fdat ■ nlutiou are p earcHl into a t>oicelain dish and as much nitricacid, era- 
diidiy nided, ,as is required to free the sulphur dioxide. This is evapor itevi. 

hr ital till it begings to melt. If the mixture turns a more or Usss brown 
•'chu' erdouT iron is present. As control the mixtute should be left t«» 
ciH,!, in warm <hlute hydrochloric acid and s;iturated with an 

t‘KCi'-s of amtiumia. The iron setwrates out as loose flakes ot oxide and 
may lii- estimated l>y the usi* of an ordinary' filter. 

The same method may Ije uslsI tor the >>wd t. lo gr. of which should 
be inoiqened with about an e<pial quantity of w'.ater. 
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767 - The Use of Apples in Gmln Distilleries. -Dwdw, in CompUi da 

dc I'Acadimit d'A gn'cuJturt dc Fratufi, Vol. 3, No. aft, pp. 7io-7i a. Paris, July n, 

Owing to the promising apple crop this year in France, attention ii 
being directed to their utilisation for distilling. 

In 1915 apples had been distilled with beets (i) (the mixture eoutai^. 
ing 10 to 20 % of apples), but the results were unsatisfactory. The appi^ 
cannot be cut with the same shaped knife as the beets ; the temperatui^ 
reqtured by the beets is too high for the apples, which go to pulp, thus pif. 
venting the circulation of the juice, the apples do not contain sufficient nouj. 
ishment for the yeasts ; the mixture of apple and beet juices 
badly because the yeast required by one predominates over that rcqrin^ 
by the other. 

The author points out that the slowness of the fermentation of appK^ ,, 
due to the lack of nutritive substances, and that these substances (annnon. 
ium sulphate, phosphate, etc.) are most expensive and difficult to obtaia. 
It is, therefore, most advisable to use the apples as juice, as gratc^d ])^i^ 
or even as boiled pulp, in the presence of grain treated with acid or malt, 
as the grain contains nutritive stibstances in excess of those required bv tbt 
yeast. It is possible to add to a given weight of maize 3 and 4, or even more 
times its weight of apples. 

768 - Homemade Beet Siyiup as a Substitute (or Sugar. —T owksbno, d. c. and r,ou 

H. C., ill United Siaies Departmeni of A^rauUuTt, Farmtrs' 

Washington, May 1917. 

The arthors describe a method for the manufacture of beet sugar (Pa- 
tent No. I 555 806 of October 5th.. 1915). 

The beets are carefully cleaned by soaking for a few minutes rmd 
then washing with a brush, A barrel is placed upright and the beets fine- 
ly sliced with a sharp ktdfe on the barrel, so that the slices fall inside. 
Boiling water is ther immediately poured over the beets Sfi that they .ne 
well covered. The barrel is then covered, wrapped in a cloth folded maiir 
times, and left for an hour ; from time to time it is shaken without iK-in^ 
uncovered. The liquid is then filtered through a cloth or mm out thmiigli 
a tap in the cask. The filtered liquid is then evaporated over an ojxmi ke 
till it becomes syrupy. Thirty-five litres of beet give 70 litres of slices which 
are covered with 38 litres of boiling water. The slices are not cnished a! 
ter maceration ; as they still contain a little sugar they make an excellriit 
food for poultry, p^s, etc. The scum which rises during heating must be 
carefully removed, by this means the syrup loses the disagreable Uisto d 
the beets, ^e syrup, while still hot, is put into boxes or bottles, which ait 
carefully closed up so as to prevent the formation of moulds. 

769 - Hathod of Bread- Making with Previously Soaked Grain. — i.ihdbt, in c 

Rtndus dt r Acadimit d*AiiricuUure de France, yo. 18, pp. 508-!?! ). Pari?, Hay j6, i tU. 

The French Department of Agriailture nominated a special commission 
to study the method of bread-making tested at Bergamo (Italy) (i). Th- 


(EV: 


[i) Set B., July 1917, No. 668. 
|i) ” I9tfi, No. 679. 
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^nijjiission tised good Australian wheat and medium La Plata wheat. Half 
each wheat was ground, all the products mixed and worked in the usual 

The other two halves were heated by the Italian method, and all 
le bread cooked in the same oven. The bread made with soak^ wheat 
.d that made with ground wheat differed very slightly in appearance. As 
taste the results were as follows : 

i) Australian ground wheat : slightly unpleasant. 

No 2) Plata ground wheat : marked taste of bran making it slightly 
nf 

No. 3) Australian soaked wheat : sour. 

No 4) Plata soaked wheat : unpleasiint 
Wholc'meal bread made with ground grain is superior to whole-meal 
ead with soaked grain. This latter method can only be used with well- 
?ane^l and welt -washed wheat. 


0 - Utilisation of Rotten Potatoes In the Manufacture of Starch. — i. observaiions de 


M. DUCOSIET. — ir. Renwrques de M. OnwJiD A. Ch. in Comptes retuius d(s S^ancei d4 
rAcad^mie d'A^ricvHure de ftanu, Vol. 3, No. 26, pp. 71 6*71 g. Paris, July 11, 

I, — Siwiled potatoes are in general use for starch- making when de- 
lup’sitioii has not gone very far, but when actually rotten they are 
, Town on the manure heap. M. Schriuaux, when reading to the Academy 
short paper by M. Ducomet, remarked that this worker’s obser\’ations 
ive shown that e%'en when tubers are in a deliquescent state, the starch 
still un decomposed ; liquefaction of the starch only takes place very late, 
is tlieufore advisable to collect all potatoes attacked by damp rot what- 
;(*r the initial cause of this may be (frost, mildew or other lirganisms), and- 
) extract the starch. This latter, when properly sterilised, is suitable 
ir consumption by man as well a.s by animals. 

It is interesting to note that the i>eriod of treatment of the danuged 
itatoes can*be considerable prolonged by keeping them water, thl® latter 
len being periodically changed. 


11. ~ M. A. Ch. Gerard remarks that about 75 % of the nitrogen and 
j of the potash contained in the tubers is carried off in the water in 
hich they are washed. These substances are worth utilising ; this though 
fficult commercially should be easy on the farm. The most simple pro- 
;?s consists in aKsorbing the residuary water by a heap of manure, com- 
ist or even by earth. A better process consists in bringing the water to 
10 boiling jjoint.Thc half of tbe nitrogen which is in the albuminoid state 
ouM he amgealed and the nitrogenous coaguluni could be usevi almost 
ne for h t (‘'ire ^tock ; the other half of the nitrogen as amides and the mi- 
tral elements remaining in the water would go to the manure or to the 
il. 


1 - Some ObMTvttioof upon the ReUUon ol HumMity to tbe Ripening jutd Stonge 

OfFruitl—- SaxsiKL, A. D,, in TKe Mmlhiy BuUrtin 0/ tk* CiiUfonua. SUU4 Commission 
■'‘f li<>r!iCHUnf(, VoJ. VI, No. pp. 39-41. Sacramento, Cnlifomia, February 1917, 

These experiments and observations of tlie effect of different conditions 
relative humidity upon the ripenit^ and curing of lemoos hold in storage. 
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have been conducted in the National Orange Company s lemon storu^,^ 
nackinu house at Corona California. In this building there are twent, 
Uns each containing about Sooo cubic feet of space, in which a reas.,n 4 
effective control of the conditions of temperature and relative hiumdit, 
has been secured by means of ventilation, steam heat and special humidifie,. 
In an experiuiental curing of a r<x)mful of lemons, with the room 
tained for four weeks at about 90" F. and about 90 per cent, 
humiditv. more than 90 per cent, of the cut stenis of the fruits callous,; 
over uerfectlv in the same manner as is the case with cuttings under 




of the fruits developed this callous. 

In further exiieriments it was discovered that the development i|j 
calloused condition depende<l largely on the maintenance of a unfoniu^.. 
dition of relative humidity atul that the callous develoj>ed more r:inidh 
under a high temperature of alxnit 95 tlian under a low_ temi>era-. 
of about 50 op,. It was deninnstrate<i that under fluctuating cmiditoti 
of relative humidity varvdng from alxmt 50 |>er cent to alioiit <15 
cent, daily, due to ventilation or (dher causes, very little developuuui. 


the callous was obst-rA’ed. . t * r / i 

With a condition t)f uniformly high relative humidity (about (m:, 
cent.), comparatively little loss of uegjtht in the cured fruits was ohn^c- 
irrcspoctive of tlie temperature during storage, and the lemons dvob;>:: 
a smoother texture, lighter colour, and better commercial a])pearano t'u: 
those w'here a cond.ition of low relative humidity (70 per cent), 
tained, or whoje the condition of relative humidity fluctuated, .v-i 
considerable range during the periods of storage. 

Hard ripe Bartlett ])eaTS, placed under similar conditions, :m : rx; 
for 30 days at temper.itures ranging from 85 to iw^F., and .1 r-’a:-, 
humidity ranging from 85 per cent, to 96 [>er cent, rymair.^l b: 
and retained their green colour uuti^ the end of the expenmenl wuh-i* 
ripening or deteriorating. The pears ke])l in a family storage Tf>*nn, whe:; 
no attempt was made to control either the conditions <if teminr.a a : 
relative humidity turiie<l in a week in colour from green to a g<ddaMi yd;M5 
became soft and reached a prime eating condition. The writer hditv? 
that the condition of lugii relative humidity was a controlling i ^ 


retarding the ripening of the ])e;irs. 

The extraordinary condition calloused stems, and the jKr.cV 
seia^ation of Imttons (the cah'x) of lemons ami the superior cotiitn;'ai 
quality of the fruit, in the case of lemons stored under umfonuo'rniiin^J 
of high relative humidity, teml to etnpha^ixe the importance of tin* -■> 
of relative humidity to the stf>ragc and ripening of fruits. 

Further experiments on the subject arc now in progress. 


772 - Temperature Relations ol Apple-Rot Fungi - ukooks. c, and cooin ? 
in the Journal <>1 Ai^rtculiurul R^^eanh, Vol. \III. Ntc .t. pp- 
tables l-III. Wjushington. I>. C , Jaiiaan', lyi;, 

Rot in stored applesis due to the action of many micr(vorganisni''''^i‘^'‘ 
after entering the fruit, live as parasitc-s, only bt«coming 
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the increased growth of their mya^lium permits them to find, in the 
tissues, the substances necessary to their developnu-nt. These 
iicroorganistns are; — AUernana sp., Botrytis cirnrea, Cephalotkecium 
Furariunt radicicola, VAomerella cin^hlata, Neojabraea malicorticis, 
)^f^ici!liufn cxpansim, Sclerotinia cinerea, Spkaeropais maJorum and Vo- 
•iUihJ 

One the best methods of storing fruit is to keep it at a temperature 
tliiit required for the development of the niicro'Organisms. This 
E]U|Hrature varies with the fungus, the nature of the medium, the variet}’ 
nd Tiv'eness of the fruit. 

This deals with rot of <tored apples from data obrain(:tl by ex- 
i-riniv-nts carried out under sjKrial low temj>erature conditions. 

The most iinj>ortant results are as follows : 
i) All the micro-organisms inoculated into the pulp of healthy fruit 
iL-w nurmHll}' at a temperature of </^C; except Fusarijm and Ghmcrella, 
he former uuiking no growth at 15“ and the latter none at iop C. 

The o}>timunt teiuj>eTature is alwut 25*^ C., except for Picojahraea 
iijikorlins and Fusarium, for which it is resi>ectively 2(/>and 30® ; naturally 
lie i^Tovuii of the fungus is nuist rapid in tenit)eratuies near this optinuim. 
y:lcr 'lifiifi cinerca produces rot at 5^^ in one week, whereas at 0“ two weeks 
irc iieees'^ar)-. Above the opliimmi, growl h <lTops off ra]>idly. 

;) The effects of low ten^x-rature are much more evident during the 
irst -tages of the incubation of the fungus tlun during the saproph^iic 

PLiiiiilltuni cxpansitffi, when inoculatetl into rather immature ajjples 
rliieli liaw lx*en put into store a lon^ fi»ie afier bein^ pkked, continues to 
jn tw at u* ’ , w 1 lereos , at t he sa me tein } >e ra t u re , s i m i 1 a rly infect cd , f rii i t which 
lU!' Uvn I'ut instore immediately after bein^ /iiVfriri/Tc^inainsjX'rfectiy healthy. 
This l;ehaviour apjdies to all the microorganisms under consideration, 
luii diuu" tlie importance oi immediate storage, 

■\) 'Fhe tenqKTature limit also varies with the riyxmess of t)ie fruit, 
jvVuii'ini; as the apples riixn. Thus at <jP. in ri]x? apples of the York Im- 
xria] and Hen Ha^as variety, Pnticillium expamum caused rot in 4 week', 
in Veilnw Newtown and \ViiKs;i]) that were rather greener, in S w'evks, 
Dili ni miri|x‘ York ImiH'rial and Arkansas it produced no rot at this tens- 
|>vr;-;ure even after 1 8 weeks, 

5] The maximum and minimum temjxraUires may be nuxlifitd by the 
iielki on wliich the fungi are growu. W’hen inoculated into tlie Yellow Newr- 
‘011 ;iii,l \Vinesap varieties, Clottu'relid cini^utata does not develop at 

litsurium rddicicola at 150, but both tlusic microorgimisms grow well 
in Oitii-meal agar at 

7 ■ Refrigerating Establish tnents in Italy, — Mrosmio dixl Inti-.rno DmrzioxE 

'j'-.NiiHM.r onLUK S.CNlT.^ Pl BBLlCA. ,V'v'n,<' Ml! frii'TjJVn finUnSi m 7 ?j 7 m 

='• ;■ i,)i 5 f'i-f Ut i.vn«<rr»irJ"»U' liak < e iji'rs 

‘ i 7 i Of/ iiB I wiiit, i>p. los tables. Koine, outv 

hi view of the great economical and h\gienic im].xuiance of the coU> 
Ilf atiimai pnxlucts, particularly of meat, the Italian iVjxartinent of 
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Public Health took a census of the refrigerating establishments in ^ 

country. .,.^1.1 

In addition to detailed information, there is a table enumerating ^ 

the establishments in each Italian district, province and town up to theenj 
of 1915. This census shows.a very rapid growth of the industry during 

last ten years. ^ ^ 

The greatest number of refrigerating esablishments are to be 
in northern Italy, particularly in Lombardy and Piedmont. Thrcmghotj 
the kingdom there are 250 establishments, situated in 150 towns 11146^,5, 
of 69 provinces. The provinces of Turin and Milan alone include ] ofai 
these establishments. Central Italy has^ pr(^ess^ during the last ytan 
but there are still certain provinces devoid of any installation for prestnist 
foodstuffs. The southern districts, Sardinia and Sicily, are in greatest ii(* 
of refrigerating facilities, in spite of the fact that their warm climate shouii 
give an impetus to the development of cold storage. 

The greatest number of installations is in the following 9 provir.css; 
Turin (24), Milan {23), Como (20), Bergamo (10), Novara (n). Cunw m 
Padua (10 ), Mantua (10). Udine (4). These 9 provinces possess Va of tbt 
important refrigerating establishments of Italy, and the greatest nmiilxriii 
proportion to their population and area. 

As regards capacity, the largest of these establishments (chitfiy foi 
frozen meat) are at Genoa, Milan, Naples, Venice, Rome, Bologna and Par 
raa. The most important one is at Genoa, and has a total capacity of 30 (xk 
cubic metres, Vs of which are reserv^ed for meat, and Vs eggs, poultry, etc 
Milan has an establishment of about 20 000 cubic metres, used 
frozen and chilled meat, lard, poultry, game, butter, eggs dri^ and saltec 
fi sh , etc. At the present time about 40 towns have refrigerating establish 
raents attached to the municipal abattoirs. 



PLANT DISEASES 


GENERAL INFORMATION. 


, - Deem ol the lUliso Minister ol Agriculture Reguteting the Issue «( Certifi- 
cates cl Immunity to Growers sod Seilers of Plants or Portions of Plants. — gu - 

liiiii vffUittU d£l d'ltaha, Ymr No. i8o p. 3^i3. Rome, July 31, 1917. 

ViKkr date of May 31, 1917, the Italian Minister of Agriculture, in 
of the necessity for u^ulatii.g the issue of certificates of inimunitA' to 
odiicers anii sellers of plants or of portions of plants, has issued the fol- 
rin" decree which entered into vigour on August, r. 

Art, I. — Certificates of immunit)* (mention of which is made in art. 
No. 4 of the nidation of March 12, 1916, No. 723 (r) are issued to gro- 
ri- of plants subject to inspection upon payment of a fixed sum ])ropor- 
iiial to the extent of the area to l»e inspected. 

The sum fixed is 5 lire in cas*.‘s where the total area to be inspected dot-^s 
t exmd r 1uH:'tnre (2.5 acres), and in other cases 5 lire for the fir«t hoc- 
re and j lire for each remaining hectare ox fraction of a hectare. 

Art 2 — The money is to be paid to the Registry* Office against a ik- 
ipt winch should be presemted by the grower to the Director of the Re- 
)in)l Observ'atoiy of Phytopatholc^ who notes in a special register the 
tc of p:>yinent. tlie number of the receipt and the name of the official to 
wiu puyinent wa.s niade. 

In no case shall a certificate be issued unless the above-mentioned 
i has been paid. 


01 Sec B. August 1913, No. 9^5, on mesurc* for the prcvenlion And control of plant 

(Elf.). 
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diseases not due to parasites 

OR OE UNKNOWN ORIGIN . 

^75 - Factors Determining the Occurrence ot « Silverleaf ” on Trees, ~ Pi ntu.,* 

‘ Anmli tltl R. htiiutc sup. fonstak nasiomU, Vol II, n pp., 2 figs, i plak. Plorvuc. 

Both in Europe aud ' America a large number of trees are 
the leaves of which have a leaded or silvered api^earance The chief 
mical fact underlying this phenomenon, which also explains the nutailk 
sheen on these leaves, is the detachment of theepidermal layer from 
lisade tissue, giving rise to an intercellular sjiace. Ihe air |)enetrate!‘ inti; 
this space and reflects back the whole of the light falling uinm tlie 
An almost invariably obser\’ed, but unini|X)rtant fact, in these eas^-si^ th 
the epidermal cells are slightly hyijcrtrophi^. 

This disease, which was initially considered non-parasitic, lliiis 
been classed among those of a parasitic nature — apparentlv defiiiituy 
the organism concerned being the basidiomycete Stcreum purpmm 
The writer’s obser\-ations, however, show that in some cases leaw-Mvii 
a metallic sheen mav occur on orchard or forest trees without cnnojn] 
taut infection of the branches by 5 /. purpureum or other raicr(>orL;aiiiMii 
A 3 year-old iieach tree grown from seed and jxillardeil in A]iril ic,: 
when in Kill growth, quickly produced a number of stout sh<x)ts alKJut , 
tms, from the point where the crown had l>een removeil. These*, m tu: 
produced numerous lateral branches which usually bore leaves whost lipp 
surface showed a white metallic sheen. The silvered leaves apix’iiTf^il 
preference u]'on the lowest branches, tlteir orientation being indeliiiitc T 
branches grown nearest to the point where the tree had been cut b>rc n. 
inal leaves. The metallic appearance ]>ersiste<l till the leaves fell ;jt t 
end of the season. 

Observations liave shown that the metallic shc^en is due to an al):v : 
al accumulation of calcium oxalate crystals in the epidermic of the Uf. 
The total absence of foreign organisms in tile leaves, branclio ^ 
roots excludes the idea of the abnormal accumulation of calcium evOi: 
being due to the artion of parasites and confirms tlie suinxisition 
is an indirect effect of the removal of the crown and the conditimih nf :*!• 

trition of the plant. ^ 

A third factor capable of determining the metallic sheen on tlx* 
is the more or less complete detachment of tlie cuticle of the iqqK T ipiie;- 

mis. .. 

The writer has recently studicrl this phenomenon on the leaves I 
mm Tunis, which frequently show* a leadish colour over a ^xnlion '’i J 
whole of their surface. A very thin layer of air is interposed Ixdwivnta 
cuticle and the jxjcto- fibrous lamella lying l>elow the external wall 
cells of the eya dermis. 


(I) See on this sabjict B. Jau. if>i2, NV^. 249 -'Pr'l n i 
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In the leaves of Ewmyrms europaws the white metallic sheen is 
ised by the detachment of the cutinised layer from the pecto-fibrous 
pella and by the disappearance of the chlorophyll from the outermost 
•er of palisade tissue. 

With regard to the causes underlying such chaiiges, the phenemon is, 
final analysis, of the same nature as that presented by the tyijacal, para- 
ic form of the disease ; that is to say, it is due to a process of hydrolysis 
the ])ectic substances of the walls of the epidermal cells. It is doubtless 
e u the action of a pectinase, the formation and abnormal secretion of 
lich dc})end ui)on external influences. 


DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

} - Influence of Tempenture on the Development of Fungi causing Rot in Stored 

Potatoes. - ' No. 77^ of this Bullnift. 

- On the Speclfle Susoeptlbllity of Barley to Leaf Stripe Disease {ffelmintho^ 

SpoHunt gr^mintum), — in Zatschnft fur PUanunnUklunj, 

V-il I'arl 1, I>p JU.Tlin, JInrch 1017. 

TIk- wri U‘i has obser\'t d that different varieties of barley are diversely 
[a ted by ibis dist^ise. 

At ihc Uxperimental Station of Weiheiistephar. he has examined 29 
mtit:-, the researches lasting over a perirfd of 3 years. The practical 
.la’a.^ions ait' as follows; 

I) The breeder should devote all his attention to studjin^j the 
isetptibility of his varieties of barley to *' leaf-strijic In order to obtain 
vurate nsults, be shrjuM not only sej^aratv the strains in the nurse^ry, Imt 
ter on a': well, after one or several generation", examine them early and 
'tc tla ]j!nnts attaeked. In this conneetion it is not sufficient to search 
single s]H>t only, bevanse. i.wing to influences inherent in the consti- 
!tinn the soil, the disease may occur under quite a different aspect in 
‘k'ltr.t j>arts of the Siune area. Further expeninenls must be continued 
'rsevi ral years in succession l>ccanst: experier.ee has shown tliat climate — 
■]a\iu'ly high temixTatnres dining and after germination — may modify 
K ajipiarnnce of the dist^a.se. Strains which, on different plots and for 
•Vvi;!l yvuTs. sliow thenisedves to lx.* fairlv susceptible to the disease, should 
:'vx.:luded. 

;) by crossing pure strains with ."trains of ])roYcd resi*itance. an 
ttenipt vlmuM K* made to obtain varieties rvsistant to leaf strijx*. 

21 A" the spread of the disease* rlejvnds primarily uix)n the degree 
f nifi etmii of the locality win. re the sccxl has f>ecn jiroduced. and as the 
il '.lay of infection varies markedly accor<1iiig to tlic nature of soil and cli- 
I'Ste, s/ wing a barky di rived from locahti^*s and soils frequently or 
:rnn;;ly infected by leaf stripe should bo avoide<l. 

4! In aflditit>n to infection by germs from the soil and by fungi adher* 
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ing to the gr:un, infection of the flower by Hdminthcsporium 
Rabenh. also occurs; a good method of reducing the danger of infection jj 
to remove infected plants from the nurseries or breeding plots at aa eari^ 
date ill the same way as with smut. 

5) In order to prevent the flower from becoming infected, it is adii 

able to sort the grain carefully as it is the spikelets from the upper pr^j. 
tion of the ear which flower late and give small seed which are most cxpos^i 
to infection. 1 

6) For direct control of the disease, besides the employment of I 
mime plots, recour^ may also be had to immediate treatment of the se^L 
In the majority of cases it is sufficient to destroy the fungi adhering to tie 
grain by means of the usual methods (copper sulphate, mercury salt«.^o^ 
malin etc.), but, owing to infection of the flower, complete destruction i 
the pest is impossible. It is necessary in consequence, to combiik ih. 
heating process (hot water or air. with swelling of the grain) with the 
chemical process, in this way both kinds of smut may be dcsli'ijv; 
Establishments concerned with the production of seed grain situated ls 
districts suffering from leaf-stripe should only sell their seetl to faruien 
after it has been treated. Eater infection of the seed by the soil wuli 
be prevented by the employment of copper *1011111011 with the addition 
of lime, according to Tubeup's formula ; with this method a sort of cpk 
is formetl at the surface of the grain. 

7) The officers whose duty it is to keep the peasants infonnwl as to 
what varieties to use etc. and to conduct experiments should, in future, 
direct greater attention to the specific behaviour of barley with regard to 
leaf-stripe ; if possible, they should exclude from the market all variilie? 
which, foi a long period and in different localities, have proved to be more 
suceptible to the disease than the remainder. Further, public coojiemtiYe 
bodies should examine the crop in order to determine definitely wli’-tlit: 
they are diseased ; this inspection should be carried nut wdien the 

are green, 

778 SeIeroti/i/a Matth/oUe a. sp,, Parasitic on Matthiota vaitsUea and 
other Crucifenei in Switzerland. — Cemineh a,, in BuiUitn dt u SocHa 
de Genhe, 2nd. Scries, Vol. IX, No, 1-3, pp. 21-29* >' 3 - Gcnn'a, 1917. 

In 1916, some specimens of Muithiola valesiaca, cultivated near Genoa 
were attacked by a disease in wliich the inflorescences suddenly withcriv 
and the petals changed from their original violet colour to red, as if they 
had been acted upon by an acid. The plants attacked soon t!ie<l. 

The disease appeared also upon other Crucifers, such as duftru/o 
(fairly seriously), BiscuUlla, Brysmunt. 

Within the .stems of the sick M(ftfhiol:i plants there was founds 
small black sclerotiam. 

Microscopicjl examination and ex])eriments with artificial cultu-rf? 
showed that the withering phennmen is to be attributed to a species of Sdt- 
roiinia, described a ; new to science under the name of Sd. MatthidM. 
as closely related to Sd. libertiana and Scl. lanacii. 
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pidymtilM Mpp/tutMtM, ft SpiMriftOfse Pftncltto on tlw Raspberty In Switur- 

Tlani "" OSTKHVALPBft, A., ia Schweizemche Obzi- und OarUMbmu-Ziitung, No, 12, 

I jt]*, 1/5' » 77. I MUittUigcn, 1917. 

I '\'hc disease of the raspberry . already rec.>rded in Switzerland (i) and 
Hsily tecot',nisa ble hy the reddish brown or |n\rple patches which appear 
[3 tht* branches , develoj>ed, durinjj 19x6, to a very considerable extent. 

yew obser Wi tions, confirmed by experiments on artificial infection, 
ive sliown that the fungus which penetrates the young stems and causes 
}):it('hes is the ascoiuyoete T}idy nulla appknatj. 

As the young stems of some cultural varieties of the rasjjberry (“ Harz- 
iwel '* Baumfoorh's Samling ", etc.) show a wax>' whitish investment, 
u‘ writer recommends increasing the adhesiveness of the Bordeaux inix' 
lire hv adding a solution of soft soap so that the s|)raying mixture con- 
iins 2 of latter and I copper sulphate. 


WEEDS AND PARASITIC FLOWERING PLANTS, 
bo ^ Scorzoiferft iMciniMt*, ft NewWeed In Southern Australlft. - andkkw. 1 1 . \\\, in 

fhi'JvKfnal olth£ Ihparlmeni of A-^ricuUurtof South jMsOfliia, Vol. XX, No.7,pi). 557-55}*, 
j fiK. A<lt'laHlc, 1917. 

A description of the Comix>sitc lociHiti/iT C. (= Podosper 

nm hiciniatum I>. C.) This weed was found in 1916 on neglected farm land 
it Collinswood, in the Council of Pros])€Ct district. Judging by its ])re- 
ent distribution it has been established there for several years past ; it 
ippears to be confined to this locality. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

Si New Mites, mostly Economic (Anch., Acar.). — banks, n hi Sne^, 

\\>\. No 5, pp. i93>i9.i, plate* XIV'XV. rhiUvktphia, 3 .!ay, pyi;. 

Tile followir^ shotdd be noted : 

1 1 Sotopkalltis viridis n. q)., fo .ird on wheat at Tempe (Arizona) 
md at W’agoner (Oklahoma^ ; 

2] Tdranyckus anSilhnm n. sp.. on leaves of f conof is n^pdaefoUa 

md nr /l.5L'/fjS>ms at Rio Piedras (Porto Rico) ; 

3) Tetranohia deicpla m. g. ami n. sp. 011 l>uieY at Mesa ^Arizona) ; 
Tdrunychina apicalis 11, g. and .n. sp.. ami on wliitc clover, at 

>t. Ht rnard (Loiusianxa) ; 

5) !^iiymdeapsis ccluriiis n. g. and u. sp,. on leaves of Bam 
it Oneen (Eloriila) ; 

b) 7yrni|/y/)/iw5 sacchdri n. sp., on sugar cane, in the island of St. 

.Tnix. 

7) Ch^rfo^lyphtis ^rdciliprs u. si>.. on IoIkicco iufeste<l with Lasio- 
ii'rnti’ si'rriforne (cigarette Ix'ctlc) at Tam|)a ^Idorida). 


{}) Sec ii. Tcb. 1916, No. ^^9. 
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INJURIOUS insects; oenerai. 


- Relation between CHmite and Life-Qirele of the Tusio^ Moth {Uptrit nt^ 
nMchMxLymMutrh moffacAa). - SBoiAaoc, la OesUrtHtihiscki 
Jagdseitung, Year 34, No. 44 . PP 23^^60. Vienna, 1916. 

During the period 1906-1915, the writer has made carthil ,jj^ 
serv’ations on the multiplication of the Tussock moth in relation to tht^ 
mate. He has discovered that the transformation of tliis moth fn-ni chrt. 
salis into perfect insect takes place at very different periods; 
the moths begin to fly during tlie first half of July and at ot.ht rs 
the last days of August, according to locality and climate. Later 
have shown that the majority of these moths only completul tig. 
development when the c^gregate daily temperature, calculated fumu!i 
ist of Mav, reached 1500® C. 

The moth otily flies on calm evenings with a temperature of 15" t o; 
above; never during rain. Tn Bohemia, however, the total teni|.crat’^ 
of 15000 C. is sometimes reached as early as the first half of July. 
times towards the end of August : in the mountxins it is reacbt^ still laig. 
Kveniugs without wind or rain are relatively mr>re fretpientin BolH-niia, 
during the months of July and August : during September they ijre i,u« 
and in the mountains at this time stich evenings never occur. The 
therefore, the necessary sum-temp-erahire is obtained, the greater thttki 
the moth has at its disposal for flying, ami vice versa. If, for example, ii 
the mountains this suni-tempcrature is t>nly reached in Septcnibei, tlit b 
sects have no longer many evenings left for flying. As fertilisiUamuic. 
female takes place chiefly on such evenings, it is ol ^■ious the propag..tv.n(jj 
the insect must suffer in consequence. The writer has observerl that wh: 
years with 12 evenings favourable to flight, the moth has multiplio; toa 
much greater extent tliafi after years with a smaller nunil>er of favo'.a.tUe 
evenings ; this explains why it does not breed to any very' great extents 
the mountains. 

It would l;e wrong, howeva, to believe that the appeal ance of the in<»ti 
is merely in relationship with the climate ; pardsites and disease arc .k 
conceniefl. 

The writer’s conclusions - which agree in the main with oi 
FfiDURBAUr.R — are as follows: 

i) The “ tussock moth " refjaires for its p.rst-euibryonio develoimics; 
a sum-temperature of 1500^ C. In any given ])lace the moths only .ipp«r 
in great numbers when this total has been rojiched. 

2f The nuiitial flights take place on fine, windless evenings, whdits 
temperature is above C. An incrcas<.* in the numbers of the ninths 
noticed after years in w^ch there were at least 12 favourable cveniag'^ 
ing the flying period. 

3) The flving period commences, therefore, when the sura-tein}K'r.it'‘‘J‘ 
of I5»>0» C. has been reached, and ends when no more evenings occur witli. 
temperature'of I5®^C. In districts where tlie two e|K>chs are very 
jether, the appearance of the moths in any great numbers is oat at l. 
question. The same thing is true after yxars when the period 
{ht two epochs has bc^u marked by cool, rainy or stormy weather. 



iCttAKS FkEVl^mON ANt> COKtlUDl 


}lote$ on Coeel4*Iiibttiiig OttkldoldM(i).— wateb^toh, j.. in the Uuiunn of 
Vol. VII, Part. 4i PP. 3**-335» fig*. i-7> Irondon, Kay, 1917, 
This includes : 

1) Coccidoxcnus diiiin^uendus n. sp. reare<l from Lecanium and L. 
^^,^i^pacricum Newst. n. sp., both living on .the cof!ee-tree at Aburri, 

Id 

2) AelhoptiUus afer Silv., obtained from S^irfococciM divmiseta Silv., 

Abttri. 

Adh. afer, var. cavil-abris n. var, taken from Stici. dimorphus, at 
:a)be (Uganda). 

4) Euaeniion cornigerum Walk., obtained from Parafairmairia gra- 
^ at Cambcrley (Surrey). 

5) Hiibiohpis apicalis n. sp., obtained from CAtofni,s^is minor at Aburi. 

6) Aspidiolipha^us citrinus Craw., obtained from Chion. graminis 
peradeniya (Ceylon) ; from Aspidiotus cameUiae, at Salisbury (Rhodesia) 
tn Chion. minor at Aburi. 

'j) EriaportiS laiicfps n. sp. taken from a scale insect living on the 
'oa-trec at Aburi. 

-RhyssM persuMsorU and EphMtes atMifesiMtor, Hymenoptnra 
Useful to ForotUy. — Bokd.« b-i tn Comf<i{i rendus kfbdomaJairfs des seancfs dU 
lAcadmu iUs SfiVucrt, Vol, 164, No. 24 (June 11, 1717), pp. 923 ' 935 . P«m, 1917. 
Among the Ichneumonidae proteetiug forest trees (spruce, pine, oak^etc.) 
aiiisi injurious insects, special mention must be made of the genera 
yss'f Graven, and EpkiulUs C-, subfamily Pimplinae. 

Rhvssa particularly attacks the larvae of Siricidae ( 5 i>«) and FphiaU^s 
of \aTious Buprestids and Cerambycidae (Callicium). 

One of the best defenders of coniferous trees is Rh. persttasoria which is 
ily common among pines, larch, spruce, etc., the female flying along the 
inks and branches on the look out for the Sirex larvae in the galleries 
red in tire wood. When ovii>ositing, tire female carefully pushes her ovi- 
>itur into the gallery', pierces the dorsal integument of the young larva 
d Iqiosits her eggs in the body cavity above the gut. R^-laying Con- 
nies until the contents of the ovary are exhausted ; the female makes a 
inimmu -.f I2 layings and sometimes 24 to 36 layings, so that a single 
milv in the course of a season destroys from one to several dozen lars’ae. 

Rh. pmuasoria ])ossess well develojx^d ]x>ison glands of character- 
:ic size and shape. They include two organs : add or multifld glands and 
kalijK' or tubular glands ; there is also a p/oison sac and an excretory 
nal These organs must play a considerable part in the preservation of 
c -jH ci- ; the liquid injected into the Sirex lar\'a at the time of egg layiig 
ii-'l haw anaesthetic and prcseiv'ative properties which prevent the 
(if the hirva from decaying. 

hphiallcs manifa-iaior has a blackish bixly with the front two pairs 
reddish and the back j)aiT inclining to black. Tlie female, with the 


Iq Se< also B. April ijr?, Ko. 392. 
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aid of its long and flexiUc ovii>ositor lays her egg? in the lame of 
CVranibycitlae [CaHuHnm). which live in galleries bonxl in the 
trees. The egg hatches c*ut in the larva, the latter being thereby 

7S5 - CeratomyzM femorM/is (“ Whest-sheath Miner**), a Dipterous Pik, 

Wheat — Seamans, II. t,, in Jontml vf A';riCMitttrai Hcscttrch, Vol. ix_ , 
pp. 17-25, flg. Washington, D. C., lyi?, 

Ceralomyza fetnoralis A^romyza (emoralis Meigen) is 
from Europe and the American Northwest Slates. In Montanait^, 
reared from winter wheat, spring wheat, oats and timothy. As this in^ 
has only been found on graminaceous plants, it appears that native «jjj 
ses may be its natural host. 

A detailed description is given of egg, larva, pu|)arium and imp,! 
adult. 

A field of wheat infested with the wheat-sheath miner may not apptj 
to be greatly injured, unless badly infested. Close examination is 
sar>' to estimate the real damage. Injured culms are easily rt-co^niie 
by the fact that while the leaves are mostly green and healthy, the centi 
stalk is dead and withered. The larva bores down the leaf sheutli in 
narrow clean-cut, and almost straight chimnel. The larva usually 
itself to mining in tlie leaf sheath and sometimes girdling the Mti 
without cutting it off, The injuries caused by the mining are siifiidd 
to kill the stalk. Several estimates of the damage caused by 
T915 resnltetl that the yield of winter wheat had been cut down 25 jHicen 
The second brood of tlie larva causes some slight injury to thv plan' 
just before flowering hut this injury’ has little effect on the yield. 

The adults emerged (under experimental conditions) from Iriwee 
July II to July 24 in 1915, when the females fed by making inciioi 
on the leaves and feeding on the exuding juices. The males t 
feed only on pollen. O\ipositioa lasts 10 days and probably iotaiei i 
the field. An average for the number of eggs hud in 24 hours was tn® 
to be ib eggs per fly. The e^ is laid under the leaf-epidermis in a nusi 
tore formed by the ovi]>ositor. The eggs hatch in about 6 days andth 
larval period appears to last about 20 days, dq>ending on weatkr ^ 
clitions. The pupal stages (also under experimental conditions) last -m 
23 days. There seem to be three full br(XHls a year with the hilHrniui? 
spent as a pupa. The last brornl has not been actually Ttare<l. h'ut i‘ 
presence is deduced fmm various facts. 

Two hymenoptermis parasites were reared from the pnpari.i <'! f 
fenwraiis, namely a new sjwcies of Damusa (Braconidae) and Tn 
ocddenialis (Chalctdidue). Their control value is uncertain. 

As a practical measure of control, burning the stubble a,s well 
grass borders of the field is suggested , or alternatively, plowing it 
and harrowii^. 

Eate seeding, together with the above measure would l)e useful ^ 
the grain would not be u]) till oviiM)sition was nearly over, 

The wild grasses, being htwts of the pest, should be kept down 
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rsd- Oq Somft BhiMbotft of Important from Colosibtak—oxsTAKT w. h. 

* jjj the BuU*tin of Enkmolopctl Research, \'ol. VII, Part, 4, pp, 381-382, pi. IV. 

May, 1917- 

Tlie list includes : Trichocentrus ^ibbosus How. (?) and CoUaria oUosa 
both injurious to rice fields : Momlonion atraium Dist. var, 
ji!. illustrif: n. sp. (M- alraium var. ?), M. m^pston Kirk and M. coUaris n. 
sp., injorious to cacao pcKis in Colombia. 

-87 - The Hon«-B«dlih Flea-Beetle {PhyNoirtim «rjiior«c/ReKoeh): Its Life 

HiStoqr and PtetribatlOB,— C m va u r Dim , F. H. aod Howako, KealeP., in 

DepafimtU of Agriculture. ButUiin 335, pp. 1-16, ftg. 1-6. WasiUssion, 0. C., 1917. 

The growing of horse-radish in the North of the United States is 
menaced ly the intrxluction from Europe of a small Coleopteron known as 
the horse-radish flea-beetle. The beetle is oval in oottine, about Vi th.of 
an inch long with yellow elytra bordered with black, and with a longi 
tudinal black band through the middle. The larvae bore into the petioles 
of horse radish, and the adults feed on the leaves and gouge deeply into the 
midnbs, causing drying and death. 

The beetle was first recognised in U. S. A. at Chicago. 111 ., in 1893, 
since wliich time its area of distribution has increased until it now occurs 
from New York and New Jersey to Quebec, Canada, and westward to Ne- 
braska. 

The species passes the winter in hibernation as a beetle, coming forth 
in its northern range in April and May. 

Wliilc as yet destructive only to horse-radish, its capabilities of becom- 
ing a pernicious pest, should it adapt itself jto the economically more im- 
portant cruciferous crops, must be acknowledge, and measures should be 
taken for its suppression wherever possible. 

No systematic control progranmie has been adopted as yet. Bordeaux 
mixture, a powerful repellent against Rea-beetles, applied on the first ap- 
pearance of the insect will prevent much injury, and if arsenate of lead is 
used later it should hold t)ie insect in check. 

When a new lied is to be plantetl a location should be chosen as far re- 
movc<i as possible from any infested bed. It is advisable also to destroy all 
voUiuttvr plants, not only to keep the insect in check but in some cases 
to suppress them as weeds. 

784 - Kotee on the BUek Apple Leaf-Hopper {Idfoctras fitch f Van D.). urit- 

T.MN, U', H. AST) SM'SDKRs, L. C^,, in The Caniduin Enivfuclo^isi, V(>S. XI<IX, No. 5 , 

UU I t'MSv Pl.-ite 1\. l.onrlon, M.av lOi”. 

This insect was first described by Fitch as existing in New York 
State, l>ut seems to ocair generiUly in the North-eastern Uniteil States and 
Canada, It is also very’ common in the Annapolis Valley of Nova Scotia. 

Contrary to the opinion generally held it has been provetl experimen- 
tail)- that Idioccrus fitchi Van Pu 7 ,ee does not do serious damage to fruit 
rttes, and that even a large number of these insects in an orchard does not 
Jt'rtify the alarm sometimes cause<l by their api^earance. 

A description is given of the different life stages of the insect. 
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Pitch lecotds this species as living on C ratMgus and Osborne mentis 
it on C. OxyacanO^, and on ciab. In Nova Scotia it is ver>' commo, ^ 
anole and pear trees in spring and early summer. 

The e^s begin to hatch several days before the apple blossom petals 
open and continue for some time after then fall, that U to say. ptienii, 
tom the latter part of May to the beginning of June. The nymphal s^, 
lasts from 7 to 8, weeks. Some days after emergence copulation takes pbt, 
and shortly after this, the eggs are laid. By means of ♦’'e ftnial, 

makes a hole, usually in the fruit spur, or m a ro^hened surface «n 
of the smaller twigs, and deposits an ^ therein. There is only 
brood a year, the winter being spent in the egg stage. 

A bibliography of S references is given. 

yS, Meso/ecMn/um delUe n. sp. a t"" 

^ Species of Citrus. - lam c., in BfOtma, SMf toohttta, \o\. XV. P*irl U, 5>p. 

107, figs. J-5- Braga. I<) 17 . ■ ,1 • • I 

In the neighbourhood of Buenos-Aires and especially m the region »1 
the Paranfi delta one often sees upon the leaves of species of r./r«s a mIs- 
insect which by means cf its punctures, forms little depressions on the 
lower surface of the leaf with corresponding small swellings upon the upper 

surface. Within the gall so formed the insect lap its eggs. 

MTien several indimduals of the scale insect occur upon the same lea! 
this latter takes on a yellowish green colour. MTicn attacked by a single 
insect the leaf becomes slightly airled ; this curling is more pronounced the 
more numerous the parasites (as many as 25 of the scale insect ha\c ten 
obseu'ed upon the same leaf). 

This gall forming insect is described as new to science under the name 
of MesJecanum dtllM. The females, the males not yet being known, an 
attacked bv a microhymenopteron; the writer has observed as many as5pup! 
upon a single scale insect, but has not yet been able to obtain the pciM 
insect. 


RUGGERI ALFREDO, gerentc responsalHle. 




